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Oddities in Recent Aircraft Design ; ie Sy ‘iat is located in a cockpit clear of the upper plane 
: : =e oe . at which is cut away at the center. In this 
HAT aircraft designers have not been rary B = manner he is enabled to bring his machine 
resting on their laurels of late is amply we ' ee ts e Ai gun to bear on targets at the rear, over 
proved by the accompanying iliustra- , Se = the sides, and overhead, alone or in 
tions, showing new and ingenious ideas : - conjunction with the machine-gunner 
in aircraft design as exemplified by . ’ sitting in the front cockpit. 
certain leading French and Ger- ‘ The second photograph is a 
man types. These photographs front view of the Letort biplane; 
have been selected from a col- \ : which, aside from its fantastic 
lection of some fifty or more a ro. stream-line engine nacelles, has 
photographs, depicting nothing eee several novel features. In the 
short of marvelous develop- /&# i = first place, it is a three-seater 
ment in French airplanes. /S 3am ie | twin-engined machine in- 
And no doubt the same holds /amm 2. > ee ; tended for photographic and 
true of British, Italian, Ger- =¢ " 1 ~: reconnaissance missions. Its 
man, and other planes which ~~ planes are back-staggered; 
are engaged in the war of the that is to say, the upper 
skies at the present time. plane is farther back than 
The first photograph of the \' ; the lower one, and the struts 
accompanying collection shows rise backward instead of 
how stream-lining has been ‘ ere forward or perpendicularly. 
carried to the extreme in the : : A circular form of radiator is 
latest Letort plane. The en- employed on this No.7 model 
gine housing or nacelle for the " = - of the Letort type, between the 
-type stationary engine on j . cylinder casings of the engine 
either side terminates in the fan- - a nacelle. The forward cockpit 
tastic prow-like end as shown, while ‘ . , is occupied by an : observer, Ww 
the cylinder housings and the engine 3 ‘ operates the Lewis gun when neces- 
exhaust both end in stream-lined tapers. “ay : sary, as well as a camera which is 
The majority of the guy wires are en- ane  s . Z . aimed through a well in the forward end 
closed in stream-lined casings, and even Vv &F. Sony 7% of the nacelle. Behind the observer is 
exposed pipes, joints, and other members are — " a fS ¥ the pilot, and still farther behind comes the 


stream-lined. The rear gunner, it will be noted, rh. a — Geer ienauded on page £36) 
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The object of this journal is to record accurately and 
lucidly the latest scientific, mechanical and industrial 
news of the day. As a weekly journal, it is in a posi- 
tion to announce interesting developments before they 
are published elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 
articles are accompanied by photographs. 





Announcement 


WING to the marked advance in the cost of 
() labor, of postage, of paper and other materials, 

affecting every branch of the publishing business, 
the subscription price of the Screntiric AMERICAN will 
be raised to $5.00 per year after November Ist, 1918. 
Until that date we shall accept orders for subscriptions at 
the present rate of $4.00 per year. This offer applies 
to both new and renewal orders. Renewal subscriptions, 
irrespective of dates of expiration, will be accepted at 
the present rate of $4.00, provided the remittance is 
received by us before November Ist, 1918. 


Conservative Optimism 


O period of the great world war, since its opening 
N horrors in France and Belgium, has been marked 
by such dramatic results as the past spring and 
summer campaign on the Western front. From the 
2ist of March when the German hosts, swollen with 
contingents from Russia, burst through the British lines, 
to the 18th of July, when for the second time they swept 
beyond the Marne River, each month of the year had 
brought its record of successive defeat and disaster to 
the Allied armies. 

Germany was jubilant, as well she might be, and her 
last great attack, hurled against a fifty-mile front was 
announced by the enemy as being his final peace offensive. 
The Germans struck with a confidence born of four 
successful drives into enemy territory; and, so far as an 
onlooking world might judge of it, she seemed to be in a 
fair way to blast a road into Paris itself. But the Blonde 
Beast from the North was not destined to repeat the 
triumph of his forbears of 1870. The Champs-Elysées 
and Are de Triomphe were not fated, as in 1870, to echo 
to the clatter of Uhlan cavalry or the tramp of German 
troops. Nor was the modern Attila, drenched with the 
blood of 10,900,000 slain, to stand as conqueror in the 
fairest city of the world and impiously render thanks to 
the Almighty for the success of German arms. 

Over night, between Chateau Thierry and Soissons, 
General Foch with a French-American army struck a 
-low which turned apparent defeat into indubitable 
victory; and from that momentous date, July 18th, on 
which the great counter-offensive was launched, down to 
the present hour, the German army has suffered an un- 
broken succession of defeats. Wherever the Allies have 
struck they have gone forward. Sometimes their ad- 
vance has been marked by miles, sometimes by yards, but 
always during the past two months they have driven the 
enemy backward towards his permanent defenses at 
the Hindenburg line. 

The fruits of these victories are more than material, 
they are moral as well. It was something to capture 
over 150,000 men, 2,000 guns, and vast supplies of stores 
and munitions; but it was much more to shake the morale 
of the German people and the confidence of the German 
high command to its very foundations.- Save for the 
defeat of their armies at the first Battle of the Marne, 
and in the Somme battles of 1916, the German people 
had been accustomed to see their troops pressing vic- 
toriously forward, or standing like an impassable wall 
on foreign soil. Suddenly, in the very hour of supreme 
victory, and just as the Kaiser seemed about to march 
imperially into the enemy’s capital, they behold their 
armies arrested and thrown back, with losses of men and 
guns and with a confusion of retreat which must have 
approached at times the conditions of a disorderly rout. 

There is no doubt that the discouragement which 
shows itself among the captured soldiers at the front is 
reflected among the civilians at home; for the various 
interviews, proclamations, etc., which emanate from 
high quarters in Germany calling upon the people to 
stand fast, prove beyond a question that the morale 
of the German nation has been rudely shaken. 

Nevertheless the war is far from won, and the task of 
driving the still numerous and powerful German armies 


= 


SCIENTIFIC AMERICAN 


out of France and Belgium and across the Rhine is one 
which will call for the utmost efforts, not merely of France, 
Great Britain and Italy, but of the United States as well. 
Let us make no mistake about the indisputable fact, 
that so far as the United States is concerned, we shall 
have to put our maximum strength into the war, if, 
in concert with our Allies, we are to force the German 
nation to its knees, and bring about that peace by victory 
in 1919, which is the only peace that we and our Allies 
can ever consider. 

We are prompted to write in this strain by the fact that 
there seems to be a growing belief that the war will end 
this year. Superficially, such optimism might seem to 
be justified. Has not Marshal Foch outgeneraled the 
German Great General Staff? Has he not gained and 
held the initiative? Is he not striking just where and 
when he will, and always with good results? Are not 
German prisoners being taken by the thousand where 
early in the war they were taken only by the score? 
Have not the Allies made captures in men and guns 
which completely offset the total captures of the Germans 
during. their five great offensives? And do not the 
Germans in their extremity find themselves confronted by 
an absolutely fresh, vigorous, brave and trained American 
army, which has already proved itself in the fiercest kind 
of fighting to be the master of the picked troops of the 
enemy? Have we not already an American force of 
1,750,000 men in France? 

Yes, all of this is true; it is greatly encouraging; and it 
proves that the tide has turned and that the Allied armies 
are on the road to final and complete victory. But it 
does not mean that the final victory is already won and 
that peace will come this year. Peace will not come this 
year and it will only come next year, as we have said, 
if the United States puts every ounce of its strength, 
naval, military, financial, industrial and moral, into the 
task. It is the magnitude of this war, the ponderous 
inertia of whole nations in arms that forbids quick 
decisions. Absolutely decisive results, such as followed 
Austerlitz or Jena, cannot now be achieved in a single 
battle and are difficult to obtain even in a whole season’s 
campaign. We must not forget that the German army 
is still some four or five million strong, that it is abund- 
antly equipped with artillery and the deadly machine 
gun. We must not forget that the retreat to the Hinden- 
burg line has shortened the total front and has thereby 
released some ten or twelve divisions for the reserve. 
We must not forget that, as the Germans are pushed 
back, the length of the line that they must hold will yet 
further decrease, and that thus, automatically, a reserve 
will be built up for use at critical points in the future 
battle line. 

Let us keep the above facts clearly before our eyes. 
Nothing would be more fatal to our success than an 
exaggerated optimism that would slow up our efforts. 
Let us be conservative, even in our optimism. 


Books for Blinded Soldiers 


N another page we carry an article designed to 
show just what the Braille type for the blind is, 
and how reading matter in it is produced, both 

on a large and a small scale. On the face of the facts 
there brought out, it is plain that to the hundreds or 
thousands of men who have have lost their eyes in the 
fight for world-freedom, knowledge of this alphabet is 
the first and most important thing that can be given. 
But mere ability to read Braille is not worth much to the 
sightless man if reading matter printed in it be lacking; 
and unfortunately this is far too often the case. 

There are the magazines for the blind, one in New 
York and one in Paris, and which are on a sufficiently 
sound financial footing to insure their continued publica- 
tion. But the number of books is obviously limited. 
There are grammars and text-books of the trades suitable 
for the blind; there are a handful of classics, a few titles 
in adventure and biography, some novels; but the brutal 
truth of the matter is that Braille books do not circulate 
in sufficient quantity to make their manufacture at- 
tractive from a business viewpoint. Moreover, the 
demand, since 1914, has increased beyond all possibility 
of meeting it with the facilities at command. The 
capacity of the few Braille print-shops is exhausted in 
supplying the bare necessities of reéducation; books for 
light and general reading have had to go by default. 
And Dr. Eliot to the contrary notwithstanding, the 
reader will probably agree that it would be most dis- 
tressing if the entire reading public were, like the blind 
population, reduced to a diet of two magazines and two 
thousand books on all subjects combined. 

The situation thus outlined has been confined to the 
countries in the war because, to put it in cold blood, there 
are not, from ordinary cause, enough blind persons to 
make possible very great efforts in their behalf. But 
we are now in the war, and the situation will soon exist 
here as in Europe. Already we have under construc- 
tion near Baltimore a complete hospital-school for re- 
turned sightless soldiers, with several prospective 
inmates awaiting its completion, and of course many 
more to come. It is accordingly most essential that a 
plan be worked out whereby the ordinary reading matter 
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in Braille which can be supplied these men thrBugh 
the ordinary channels be supplemented by lighter books, 
These would be in the nature of scrap-books, a few pages 
in length, containing items of interest such as short 
stories, letters, jokes, verses, bits of scientific or other 
information—just the sort of stuff which abounds in 
every successful periodical or newspaper. 

The attempt to furnsih such reading matter to the 
patients and pupils in the rehabilitation stations for 
blinded men is one which cannot be made by official 
means, and one at the same time which can with peculiar 
appropriateness and effect be made privately. Books 
of the sort described can actually be made at home, in 
single copies, by means of the Braille typewriter or slate 
which we illustrate in our article upon the subject, 
The former costs from fifteen to twenty dollars; the 
latter less than two dollars. In many large cities the 
services of blind persons are available for this work; 
in addition, seeing persons have learned Braille in order 
to engage in the work. The learning is very easy, and 
any one who wishes can follow this lead with pleasure 
to himself and to others. The work should offer a very 
attractive alternative to knitting and similar activities, 

On the other hand, if it is desired to make more than 
one copy of a book, this can be arranged. There are 
publishing societies for the blind in various sections of 
the country; and the cost is low—thirty-five cents per 
hundred words for the plate, plus a trifling charge for 
printing and binding. It is suggested that many will 
wish to give such books in memory of a relative or a 
friend; it would indeed be difficult to conceive a more 
fitting memorial. The whole program has the approval 
of the Surgeon General, and is such a meritorious one 
that we do not hesitate to give space to this appeal. 
It is engineered by Mrs. Gertrude T. Rider, of the Con- 
gressional Library in Washington, and Mr. Harold T. 
Clark, 1201 News Leader Building, Cleveland, either of 
whom will give any further information which prospective 
donors may desire. 


Motorless Sundays 


p | EVER were the people of the United States so 
closely united as they are today. One idea 
pervades the whole country, one aim actuates 

the whole public—to win the war for democracy no 
matter what the sacrifice. If any enemy alien doubts 
this unity of purpose he needs but take a walk on a bright 
Sunday anywhere in the eastern part of the country and 
note the absence of motor driven vehicles. The response 
to the request of the Fuel Administrator that, east of 
the Mississippi, Sunday be regarded as a motorless day, 
was practically universal. It was a voluntary act on 
the part of passenger car owners, and showed clearly 
the determination of the American people to see the war 
terminate in victory for the Allied cause. 

Splendid as has been this demonstration of patriotism, 
many are beginning to wonder whether it is not 
asking a little too much of the man who must. work 
early and late six days of the week, to give up the only 
day in seven in which he can obtain much needed recrea- 
tion in his automobile. To be sure, it is difficult to 
make any restrictions that will be perfectly fair to all. 
At the same time in making any restrictions care should 
be taken to distribute the burden as widely as possible. 

In order to conserve food we have had our meatless 
days and our wheatless days, but this form of conserva- 
tion is not parallel with that of the motorless day. To 
arrive at a parallel we should have to conceive of a con- 
dition in which a large proportion of the public had but 
one day in which it could eat meat, and that this parti- 
cular day were chosen by the food administrator as a 
meatless day. 

Another plan of conservation is to be found in 
the restriction of the use of sugar. We have no sugar- 
less days and yet big savings in sugar are made by 
restricting the amount that each individual is entitled 
to use. Why could not the same idea be carried out 
for the conservation of gasoline? Every motor car in 
the country is registered; every car owner is registered; 
every chauffeur is registered. It would seem a com- 
paratively simple matter to issue cards to the owners of 
motor vehicles, entitling them to the use of a certain 
amount of gasoline weekly, per car, dependent upon 
the horse-power of the motor. Garages, and other 
distributors of gasoline could then be required by the 
Government to punch the card at each sale and to furnish 
no gasoline to a man who did not present his card, or 
who did present a card showing that his allowance for 
the week had been already purchased. A check could 
be kept upon the garage by furnishing it with a limited 
quantity of gasoline, based upon its average previous 
purchases. In this way the Government could control 
the whole gasoline situation and effect the requisite sav- 
ings of gasoline, at the same time distributing its re- 
strictions over the entire consuming public. This would 
be fair to the man with only one day per week in which 
he could enjoy his motor vehicle, as well as to the man 
who can take his car out every day of the week. The 


individual would then be at liberty to use his allowanc® 


of gasoline wherever and whenever he saw fit. 
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Industrial Efficiency 


Shortage of Adhesives in Germany.—The Zeit- 
achrift fur angewandte Chemie states that raw bones are 
now being made into glue by treatment with sulfur 
dioxide, the fat being removed with benzine and the 
mass being boiled in water under pressure. The result- 
ing substance is a very good glue. German papers con- 
tain numerous advertisements for glue and other ad- 
hesives. Frequently the advertisements state that the 
material is required for army orders. It is understood 
that no more animal glue is being released for the civilian 
shoe trade except in hmited quantities for the manu- 
facture of artificial sole leather, but that this material is 
reserved exclusively for factories which are working on 
military orders. 

Some Reasons for Sugar Shortage.—The following 
reasons for the recent sugar shortage are given by the 
U. §. Food Administration: 1. Disappointing sugar 
production from the last beet and Louisiana cane crops 
and disappointing yield in Porto Rico. 2. Inability 
of the United States and her allies to secure supplies from 
Java, as our great Army program has reduced our 
sugar-carrying fleet. 3. Exhaustion at beginning of 
year in sugar supplies in home, store, factory and bakery, 
which left a void requiring an immense amount of sugar. 
The mere filling of this void took up all surplus. 4. 
Sugar requirements for the Army and Navy and for 
neutrals under trade agreements, also for France and 


‘Italy, have been materially increased over earlier 


estimates. 5. Destruction of beet factories in French 
and Italian territories overrun by Germans. 6. More 
than 50,000,000 pounds of sugar destroyed by submarines 
off our Atlantic coast. Clearly, the situation is so serious 
that every means of conserving sugar should be adopted. 
Household consumption for other than preserving 
should be kept under two pounds per person per month. 
Preserving and pulping without sugar should be done as 
much as possible. With increased supplies after 
November Ist, and yet more plentiful after January Ist, 
sugar may be added to make the fruit palatable. 


Fires from Dust in Clothing.—In chlorate-manu- 
facturing plants the men who are exposed to the dust of 
the chlorate have to wear special clothing while they 
work, and all parts of this apparel that consist of cloth 
should be washed daily, in order to prevent the accumula- 
tion of chlorate dust in the interstices of the fabric. If 
this precaution is omitted, and the clothing is allowed to 
accumulate dust, a slight amount of friction against it 
is likely to cause it to take fire and to burn furiously. To 
protect the men in case of accident of this kind, large 
open tanks of water are often provided in the room where 
the crushing is done, and in any other rooms in which 
similar mishaps may occur; so that a man whose clothing 
takes fire can run quickly to the nearest tank and jump 
into the water. Convenient means of this kind for ex- 
tinguishing burning clothing are important, continues 
Tke Travelers Standard, and should not be neglected; 
but everything possible should be done in the way of 
diminishing the source of the danger, so as to minimize 
the likelihood of a fire. For example, dust hoods and 
other devices for reducing the dust to the lowest possible 
point may often be installed with great advantage. The 
dust from chlorate of soda makes clothing much more 
readily inflammable than that from chlorate of potash, 
partly because the soda compound produces more dust 
in the crushing and grinding operations, and partly 
because it contains a higher proportion of oxygen. 


Safety Nets for Structural Work.—The Safety 
Department of the Industrial Accident Commission of 
the State of California, believing that a man doing useful 
work at a height of several hundred feet needs as much 
protection as a trapeze performer jn a circus, has been 
responsible for the introduction of safety nets in building 
construction in San Francisco. The California law 
requires the use of temporary plank flooring on each 
floor of a structure in course of erection for the pro- 
tection of workmen from injury by falling objects. In 
special cases, however, such as auditoriums, high bal- 
conies, galleries, arch trusses of theatres, churches, 
armory buildings, railroad train sheds, towers, viaducts, 
bridges, domes and cupolas, it has been found im- 
practicable to comply with the legal requirements. In 
these cases the distance to the floor is so great that men 
are liable to serious injury by falling or having materials 
fall upon them. After devoting considerable attention 
to this accident hazard, the California Safety Depart- 
ment decided that the use of rope safety nets would 
afford a measure of protection for workmen and has, 
therefore, ordered the use of the safety nets on all 
structural work where plank flooring is not practicuble. 
The safety nets, continues Safety, are similar in character 
to those used by circus performers, as well as by fire 
. rtments in the larger cities in rescuing persons 
jumping from high windows. The nets are made of 
inch manila rope with 34-inch border and four by four 
Meh mesh. They come in 10 by 30 feet sections, the 

ers having loops at intervals, so that they can be 
readily combined and attached to convenient points on 
the frame. The cost is nominal. 
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Astronomy 

The New Dominion Astrophysical Observatory 
at Victoria, B. C., was opened June 11th by the lieutenant 
governor of the province, in the presence of leading 
overnment officials and visiting scientific men, including 
Dr. Swasey and Dr. Brashear, who were, respectively, 
responsible for the construction of the mounting and the 
figuring of the mirror of the great 72-inch reflector, the 
second largest in the world. The observatory, under 
the direction of Dr. J. 8. Plaskett, has since been at 
work chiefly on measures of stellar radial velccities. 


The Lost Asteroid Aethra.—Some time ago promi- 
nence was given in astronomical circles to the suggestion 
that an object photographed at the Lowell Observatory 
on June 10th, 1913, might be identical with the long lost 
minor planet Aethra. (See Screntiric AMERICAN, Nov. 
18th, 1916, p. 453.) This suggestion has now been dis- 
credited by the examination of a series of photographs of 
the region in question taken at Cordoba beginning 
December ist, 1916,0n which no moving image has been 
detected. Miss A. E. Glancy, who has recently dis- 
cussed this subject, points out that the orbit of Aethra 
is very uncertain, as it is based on an arc of only 22 days, 
following its discovery in 1873, by Watson. It is possi- 
ble that Aethra’s orbit has been perturbed by that of a 
larger asteroid, or it may have eluded rediscovery on 
account of its high inclination and eccentricity or be- 
cause of a large unknown variability in brightness. 


Statistics of Solar Prominences.—One of the most 
notable of all publications on solar prominences con- 
stitutes a memoir of the Kodaikanal Observatory, in 
India, issued last year. This memoir, prepared by 
Mr. and Mrs. Evershed, records nearly 60,000 promi- 
nences observed at the Indian observatory during the 
years 1904-14, together with 11,000 observed during 
16 years at Mr. Evershed’s former station, Kenley Ob- 
servatory, England. All prominences down to the 
smallest visible are recorded, whereas at most other 
observatories only those of 30 seconds and over are 
recorded. It is found that many small prominences 
make up in brightness for what they lack in height, so 
that their inclusion is of real significance. Prominence 
activity is expressed in the Evershed memoir, not only 
by the number of prominences but also by profile area. 
The period covered by the Indian records is the length 
of an average sunspot cycle and the data furnish a means 
of comparing sunspot and prominence activity. The 
prominence curve bears a close resemblance to the sun- 
spot curve, but prominence maximum is reached earlier 
than sunspot maximum and is longer sustained. Special 
attention has been paid at Kodaikanal to the puzzling 
fact that prominences are more numerous and denser on 
the eastern side of the sun, as seen from the earth, than 
on the western side. This has recently been explained 
by Sir Joseph Larmor as due to the fact that, as the 
outer regions of the solar atmosphere rotate faster than 
the inner, prominences acquire a slope forward in the 
direction of the sun’s rotation, and therefore have a 
different aspect according as they are seen on the re- 
ceding or the advancing side of the sun. The Indian 
data confirm in general the relation, pointed out by 
Dr. Lockyer in 1903, between the latitudes of promi- 
nences and the form of the corona, as seen at eclipses. 


The Astrographic Catalogue.—The progress of 
work on this international undertaking is described in 
the last annual report of the council of the Royal Astro- 
nomical Society. It will be recalled that an astronomical 
congress which met at Paris in 1887 arranged for the 
preparation of a photographic chart and catalogue of the 
entire heavens, the work being allotted to 18 observa- 
tories. The photographs, all taken with 13 inch tele- 
scopes, cover an area of four square degrees each and, 
including duplicates, will eventually number about 
25,000. Parts recently published include the second 
volume of the Rome zone, containing the measures of 
plates whose centers are at declination 63 degrees N. 
The plates of this series are measured at Rome, while 
the work of reduction and publication is done under the 
supervision of Professor Turner, in England. A re- 
cently published volume of the Catania zone covers the 
region in declination 48 to 50 degrees N., and in right 
ascension 0 h. to 3 h. Catania Observatory has pub- 
lished six of its 64 parts. The Helsingfors zone (plate 
centers 46 to 40 degrees N.) is about three-eighths 
completed. Paris Observatory has recently published 
a volume comprising the whole zone of plates whose 
centers are at declination 21 degrees N. Of the area 
allotted to the four French observatories, Paris, Bor- 
deaux, Teulouse and Algiers, including zones with 
plate centers from 24 degrees N. to 2 degrees 8., about 
one-half has now been published. As to the part of 
the work relating to the southern hemisphere, the Ta- 
cubaya Observatory has recently began publication, 
and extensive sections from the Cape and from Hydera- 
bad are in course of publication. At Greenwich, Hel- 
singfors, Potsdam and possibly some other observatories, 
the work is being extended by determining the proper 
motions of stars by direct comparisons of two plates 
taken several years apart. 
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Automobile 

Saving Gasoline.—A good example in saving fuel 
has been set by the Fifth Avenue Coach Co., of New 
York, which operates about 250 large buses. An 
economy campaign was instituted among its drivers, 
and within a month the consumption of fuel had been 
raised from 6 miles per gallon to 9.8 miles, Only one 
man reached this mileage, but it demonstrated the possi- 
bilities, and all of the other drivers showed decided 
improvement. The saving, in the aggregate, was about 
thirteen gallons per week for each bus, with good pros- 
pects of further economy. In securing this improve- 
ment no new varts of any kind were installed, but it was 
effected entirely by keeping the machinery in better 
order, and by the drivers exercising more care and 
intelligence in their work. These vehicles weigh 16,000 
pounds when loaded, and are required to stop on an 
average of ten times to the mile, so it will be seen 
that the service is particularly difficult; but if such 
economy can be secured in such work, it must be much 
more easily possible in the case of heavy vehicles gener- 
ally. 

Road Transport of the Future.—The develop- 
ments of the past year have demonstrated that our 
much-advertised good roads were built for joy riding, 
and were not designed with a view to commercial use. 
To meet the transportation crisis the problem will have 
to be considered from two points of view; either the 
weight, size, tread and speed of trucks will have to be 
strictly regulated, or the roads must be built strong 
enough to carry any traffic. It is evident that the latter 
proposition is not feasible, for there are limitations even 
in the work that it is desirable to impose on rail- 
ways; so it would appear that a compromise must. be 
effected between the two propositions that will permit 
of the greatest amount of traffic reasonably possible. 
In considering methods of future construction modern 
utilitarian tendencies would indicate that the demands 
of the commercial vehicle should be given the preference, 
but on the other hand, any method of surfacing that 
facilitates passenger traffic would be to the advantage 
of the truck, and the question between the two classes 
of traffic is largely one of surface. In any case changed 
conditions and future developments in motor trans- 
portation should be kept strictly in mind, and as little 
temporary work done as possible. 


Grease vs. Oil.—Discussions arise periodically re- 
garding the respective merits of oil and grease as lubri- 
cants for some portion of the mechanism of an automobile, 
and their various characteristics are discussed at length. 
One point of difference, however, which is derived from 
bicycle experience, has apparently been overlooked. 
When oil is used as the lubricant for the bearings of a 
bicycle, some of the oil works out into the narrow joint 
of the bearing, where it collects considerable dust and 
grit; and when the wheel is idle, this oil has a tendency 
to run back into the bearing, carrying with it the ac- 
cumulated dirt. With grease, on the other hand, there 
is no such tendency of the lubricant to work back into 
the bearing, but its movement is constantly outward, and 
it constitutes an excellent protection to the bearing, 
notwithstanding the unfavorable impression created by 
the amount of dirt seen on the outside. When oil is 
used, distinct evidences of grit can be found in a ball 
bearing after a week; while in the case of grease the 
bearing remains clean indefinitely. Of course it may be 
demonstrated that grease offers more resistance than oil; 
but practically this is of slight consequence in many 
cases. In many chassis bearings, where there is a 
pumping action, grease might work to better advantage 
than oil. B 


Farm Tractors.—On the really big farms of the 
West, those of 1,000 acres and upwards, the horse has 
practically disappeared, and the internal combustion 
motor, in some form, has taken its place for every 
kind of work, also for milking the cow and pumping 
the water to the wonderful traveling factories that reap, 
thresh and sack the grain in one continuous operation. 
The reason for this is quite evident, for the engine can 
work at full power through the entire 24 hours of the 
day if necessary, day in and day out; it works at a much 
greater speed and costs less to keep than a nominally 
equivalent number of horses, ‘besides requiring, in the 
larger powers especially, a much smaller number of men 
for its operation. Although steam tractors have been 
successfully used for many years the development of the 
internal combustion machine has been unaccountably 
slow, and it is only within a comparatively recent period 
that really good tractors of this type have{been available, 
and these are mostly of the larger sizes. it has, however, 
apparently required the necessities of the war to arouse 
both the manufacturer and the farmer to the possibilities 
of a small tractor that can be used on farms of small size, 
and, unfortunately, there are many newcomers in this 
field who are possessed with the idea that passenger 
automobile practice can be readily applied to this new, 
and absolutely different service. A good farm tractor 
cannot be built on theory, nor from the experience of a 
single day on the farm. 
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Writing-tools for the blind: Fig. 5 shows the Braille typewriter; Fig. 6 the Braille “ slate” in operation, and Fig. 7 the slate opened to show its construction, 


with the writing implement beside it 





For Those Who See with Their Fingers 


How Books for the Blind are Manufactured, and What They Mean to Their Readers 


ig of the most delicate portions of the human 
anatomy is the eye. A blow which in any other 
jlace would at most produce but a temporarily painful 
oe ol will completely rupture the tender membranes of 
the visual organ, so that function is permanently lost 
A foreign substance which would hardly penetrate th¢ 
skin at all, er which after penetration could be extracted 
or allowed to remain without difficulty or danger, will 
destroy the eye beyond repair And the connection 
between the eyes is so intimate that when one is at- 
tacked by violence or disease, the other is more often 
than not affected sympathetically 
All this has direct bearing upon the hazards of war 
Battles are waged and lines held amid an incessant hel! 
of flying metal, gas and flame. The mathematical 
probability of a man thus exposed receiving a blinding 
wound is incomparably greater than that attaching to 
the most reckless Fourth-ofJJuly celebration or the most 
hazardous industrial cecupation To be sure, the gas 
threat, by forcing the use of masks, actually cuts down 
to some extent the total of eye wounds. But in spite of 
this factor, experience confirms reason in telling us that 
the war is going to give us a blind population vastly 
outnumbering anything of the sort for which the race 
has ever before had to provide 
Fortunately the number of persons in civil life blind 
congenitally, from accident or from disease, has’ been 
sufficiently large to justify and to insure a steady though 
slow development of means for relieving the sight- 
less of part of their burden. Especially must we recog- 
nize the place held by improved avenues of communica- 
tion between the external world of light and the blind. 
We who read freely seldom give thought to the great 
reliance which we place in the written and printed page 
for our contact with the world. But if we pause to do 
this, we realize that in being robbed of the ability to read, 
the sightless man is at once deprived of his greatest line 
of communication. With newspapers, magazines and 
books denied him, with loss of the power to appreciate 
form and size, distance and direction, save by the coarser 
contact of touch and sound, the blind man lives indeed in 
an isolated world. One is more often alone than one 
realizes; when one is not alone, the possibility of being 
read to or talked to is often absent. The invention of 
the written word placed in the hands of man a means 
of passing on his " 
thoughts and deeds 


Photographs copyrighted by Publishers Photo Service 

Braille system and its application, from the ground up. 

If the reader will put down on payer a rectangular 
array of dots, two horizontally and three vertically, like 
the six-spot on a domino or a die, he will have the founda- 
tion of the system. If he will then imagine each dot 
raised about a sixty-fourth of an inch above the general 
level of the paper, he will appreciate that with a little 
practice he could tell, by feeling with his finger-tips, 
whether they were all there or whether some cf them 
were missing 

These dots are the elements from which the Braille 
alphabet is huilt. By leaving out one or more of them, 
a total of 63 different combinations could be made 
Since this is more than we need, we can eliminate those 
combinations which would not be readily distinguishable 
It is a matter of no difficulty to find twenty-odd arrange- 
ments which shall be easily identifiable to the touch; 
and these may represent the letters and the leading 
punctuation marks. Further, while it is only in com- 
binations that the dots possess meaning, they have to be 
impressed separately by the writer and detected separ- 
ately by the reader; so an effort is made to consider 
the accepted frequency values of the letters. Thus, in 
the American Braille, a and e are represented each by a 
single dot; i, 0, r, s, t and the period by two dots; b, 
ec, d, f, h, 1, m, n, p, u and y by three dots; g, h, v and 
w by four; while only q, x and z require as many as five. 

The ordinary written or printed alphabet prcsents no 
mechanical difficulty, since anything hard enough to 
scratch or soft enough to leave a trail will make a legible 
mark. But the Braille alphabet calls for clean-cut, 
round dots, raised from the sheet. Of course we will 
impress them from the wrong side; but we must then 
learn to write in looking-glass fashion, from right to 
left, while we still read from left to right 

For writing Braille by hand, the so-called slate which 
we illustrate is furnished in a variety of sizes. The back- 
piece is solid, covered with depressed ‘“‘six-spots’’ at 
regular intervals. The front-piece is hinged at the 
edge, so that the apparatus can be opened for the insertion 
of card or paper, and closed again on the sheet. It is 
also pierced with little rectangular windows, one op- 
a each “‘six spot’’; the sides of these are not straight, 
»ut each presents three little jogs. The tool consists of a 
metal rod or wire, on a wooden handle. When this is 


fitted against one of the little jogs and pushed down 
sharply, its round, blunt end enters the corresponding 
depression in the back-piece. With the paper between 
the two, a Braille character is impressed, head down, 
as the result of this operation 

With the aid of these slates two blind persons can 
correspond, or letters can pass between a blind man and 
a seeing friend. It is not even necessary for the latter 
to go through a special course of training; cards bearing 
the Braille alphabet are to be had, and the seeing map 
can search out the letters and copy them off on his slate, 
gaining speed with experience, much like a man teaching 
himself to use the typewriter. 

But any system requiring from one to five movements 
for each letter—and movements which must succeed 
one another, which cannot be made simultaneously— 
is on its face not the last word. The answer to this 
suggestion might seem to be a typewriter with the ordin- 
ary universal keyboard, but carrying punches for the 
Braille characters instead of the ordinary type. The 
objection to this is that not all blind men can learn to 
strike accurately on a keyboard of 26 or more positions, 
and that the typewriter must be for the use of all. 

So the Braille typewriter, as developed commercially, 
goes right back to the fundamental six dots. It ace 
cordingly requires but six keys, each corresponding to 
one of the six positions, and impressing a dot in that 
position. A letter is struck by striking the keys whieh 
it calls for, not one at a time, but simultaneously, as 4 
musician strikes a chord. The keys stand in a single 
row, with considerable room between them, three on 
each side of the space-key in the center. The clumsiest 
person can learn to operate this machine with accuracy, 
identifying each key with a certain finger; and excellent 
speed is attainable. Indeed, to say that the blind t 
writer is materially slower than the ordinary key- 
pounder would be like claiming that the skilled musician 
strikes chords more slowly than single notes. 

Even this does not exhaust the possibilities for giving 
the blind intellectual contact with the world; machmery 
has been developed for printing the Braille characters, 
much as ordmary type-set matter is printed. T 
procedures are of interest, if only in comparison with 
those of the ordinary printery. It has even been fo 
possible to print on both sides. Considerable space must 

be left between lines 





to others which far 
transcends anything 
he could otherwise 
possess, and which 
actually forms the 
basis of our civiliza- 
tion. To a person 
educated in accord- 
ance with the de- 
mands of that civili- 
zation, it is stark 
tragedy to be re- 
duced to the spoken 
word as a means of 
contact with the 
world. 

It was to meet 
this condition that 
the Braille script 
was invented. 
Everybody knows 
in a general way 
that this affords the 
blind man a means 
of reading with the 
finger-tips. At the 
risk of being en- 
cyclopedic, we are 
going to assume that 
most of our readers 
do not know very 
much more than 








anyway, to prevent 
the sightless fingers 
from getting on the 
wrong _ track. 
turns out then that 
a hole is much 
harder to feel than 
a bump; so # 
presence, in this i- 
terlinear space, of 
depressions  COrTe& 
apading to raised 
characters on_ the 
reverse of the sheet, 
does not confuse 
the reader in the 
least. ' 
The printing, of 
course, is done from 
plates. These are 
not cast from & 
paver matrix, a8 one 
might expect, 
are punched out, 
by machine, in 
sheet of copper. 
keyboard is like that 
of the typewriter; 
the impressing 8 
done by means of 8 
male punch wW 
attacks the 








this about it, and 


In the composing room of the blind print-shop. At the left, setting text; at the right, punching out the plate for a map 
showing the operations of the Stefansson Arctic expedition 
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in front. The operator thus proceeds from left to right, 
and the characters are raised on the side of the plate 
facing him. The plate, unlike the one used in ordinary 
printing, is then a positive, and proof can be read direct 
from it, without the need for trial impressions. When 
mistakes are discovered, they are pounded out with a 
hammer, and the correct characters re-impressed in their 
place a dot at a time with a hand punch. 

The plate is bent about the cylinder of the press, raised 
side up; as the sheet passes over it, the characters are 
impressed on the back of the page, and thus raised on 
the obverse. Two-sided printing is done from opposed 
rollers at a single operation. The paper is of a peculiar 
brownish-gray tint, hard and tough; and to prevent 
the type from cutting through, it goes on the press only 
after a careful and comprehensive moistening. 

The work of composition is done from ordinary copy, 
and so calls for a seeing operator. Proof-reading may 
be done by a blind reader; but where the sightless 
workers predominate is in the bindery. The piles of 
sheets are laid out in order on the gathéring table by 
a seeing operator, and gathered entirely by girls who are 
without sight, and sometimes witheut hearing as well. 
As they reach the end of the table with the completed 
volumes, they come to a rack consisting of four thin 
upright posts. They give a dexterous sweep of the hand 
to see which way the last volume deposited lies, and 
place theirs across the other way. Then when the see- 
ing checker runs over the pile, she has each 








At the left, wetting the paper before “ printing ”’ the Braille characters on it. At the right, gathering the sheets of the monthly magazine for the blind. All these girls 
are biind; the one at the extreme left is also deaf, and her fellows talk to her by “ writing’’ on her palm with their finger tips 


its foot the printed statement that the letter has been 
typed by a sightless operator. For advertising reasons, 
a hard and fast rule is enforced that no letter shall go 
out bearing visible marks of erasure; and this is not 
found at all unworkable. 

In the very well worked out French reclamation 
service for the blind, the general idea is to give each 
man the most intellectual work for which he can fit 
himself. The blinded soldiers may study anything in 
the world, from higher mathematics down; a very 
notable proportion elect languages. As evidence of 
their successful reéducation. we are told that one has 
become a Director of Studies in the Military College; 
that a former school teacher has resumed his classes; 
that a student has taken his Degree in Philosophy; 
that one blinded soldier is Inspector for the Board of 
Education, and another a professor in a government 
school. A one-armed blind man is giving instruction to 
20 seeing men in a technical school, Many others, 
somewhat less brilliant, have found employment as 
typists, telephonists, secretaries, etc.; and the non- 
intellectual classes have been no less successful in re- 
turning to occupations quite on a level with those which 
they formerly pursued. But in every case, successful 
initiation into the new work and contented pursuit of it 
depend wholly upon the ability to get and to read books 
printed in Braille. In this connection, we direct atten- 
tion to the appeal on our Editorial page. 


likely, however, that the steel wire will displace the 
pneumatic permanently, for after the war the latter 
will be sold at lower prices and in spite of its weakness 
for stray hardware along the highway it makes riding 


easier. 
For Better Thrashing 


Wiss of grain at thrashing time is carefully 
watched in Oklahoma, at least, and reported for 
action to the head of the Food Administration’s thrash- 
ing division. Where the machine is at fault its with- 
drawal from the field is at once ordered; and in the event 
that the blame lies with the crew the attitude is taken 
that there are plenty of careful and competent thresher- 
men to be had, without retaining those who are deliber- 
ately, or otherwise, aids to the foe. 

In one case a careful crew followed a careless one, and 
thrashed 65 bushels of grain out of the straw stack left 
by the first machine. There is a thrashing committee 
organized in all the important wheat counties to see 
that machines do the right kind of work, and to look 
after the repair of bad apparatus or the discharge of 
bad operators. Farmers are urged to report to such 
committees; if they fail thus to get satisfaction, they 
should wire the Federal Food Administrator of the state 
whenever they find careless thrashing going on. It is 
not the intention of the Government that the efforts of 
loyal] farmers to increase their output shall be discounted 

in any such way as this. 





volume conveniently separated from the 
ones above and below. 

The possibilities of illustrating the text 
are not large, but they exist. In particular, 
it is feasible to present good maps. The 
plates for these are made on a special 
machine which has a number of punches, 
each carrying its peculiar die. There are 
the circular arc for representing mountains, 
long and short straight lines and curves 
for the outlines, a block of four dots to 
indicate water, a solid circle and a ring 
for cities, etc. The plate is not anchored 
to this machine, but is manipulated freely 
by the hand, so that any mark can be 
impressed on it in any position and lying 
in any direction. 

The bearing which all this has upon the 
blinded soldier is obvious. Like all the 
war’s maimed, he must be restored to the 
estate of a useful citizen. The very first 
step consists in learning the Braille 
ulp abet and training his fingers to read it. 

hen he has done this, he is again in 
intellectual contact with the world. He 
is now convinced that he is still of the 
world as well as in it; and with the despair 
bred by fear eliminated, he is ready to 
learn his new occupation. With a means 
of occupying his mind when he is not 








A Model Shipworkers’ Town 


LANS for the construction of a model 

shipworkers’ town to be located near 
Camden, N. J., have been completed by the 
housing division of the Emergency Fleet 
Corporation. The work of clearing away 
the site is now well under way, and the 
homes are to be ready for oceupancy 
within a few months’ time. 

Approximately 3,000 workers for the 
New York Shipbuilding Company will be 
provided for in the new community which 
wili be known as Haddon Township. 
There will be 907 houses, mostly brick, 
detached and in rows, costing on an 
average $3,070. 

The contracts for the construction of the 
shipworkers’ town have been placed with 
a large contractor, while another contractor 
is to make the streets. The houses will 
cost between $2,000,000 and $2,500,000. 
The cost of laying cut the site with street 
improvements, parks, playgrounds, and 
other up-to-date features of town plannin 
will approximate $325,000. The city o 
Camden, with which the new town will be 
incorporated, is ready to spend $325,000 in 
building schoolhouses, fire stations, sewer- 








working, he can attack work with a will. 
_ The Lighthouse, New York’s organiza- 
tion of help and hope for the blind, has for 
some years been engaged in a studied 
effort to enlarge the field open to blind 
workers. The possibilities of hand and machine knitting 
and weaving, alike in cloth and in cane, have been pushed 
to their ultimate limits, far beyond their previous bounds. 
Pottery has been added as another simple manual art 
which the blind can execute particularly well; and it has 
been found that’ men without sight are peculiarly adapted 
to massage work. Blind men with playing or singing 
talent are encouraged to develop these abilities, music 
being printed in raised characters for their use. Small 
telephone switchboards in which each line can be equipped 
with a buzzer of distinctive sound are operated as 
efficiently by blind as by seeing workers. A steno- 
Staphic machine for taking down dictation has been 
invented, on which the best operators have developed 
ordinary stenographic speed; while dictation through the 
Phonograph is admivehty suited to the blind typist. 

Ve have referred to the difficulty of operation of an 
ordinary typewriter by the blind. It cannot be denied 
that this ifficulty exists; and it is enhanced and made 
into a mental hazard by the fact that after he has made a 
misprint, the blind typist has no means to correct it, 
Since he cannot see to direct the eraser. But this 
difficulty is not an insuperable one. It is met by so 
regulating the speed and so intensifying the training 
that the blind typist makes the minimum of mistakes 
fonsistent with human fallibility; and blind typists are 
lreely employed, es cially in anee, where this work 
18 preferred above all other for sightless soldiers who can 

ualify. The blind typist works on a page bearing at 


A blind person reading the Braille magazine. The reading is done with one hand, 
while the other marks the beginning of the next line, so that the 


sightless fingers will not sk ip or repeat a line 


No More Punctures for Sweden’s Cyclists 


USTY nails, broken glass, and other obstacles to 
the navigation of bicycles with pneumatic tires 
will no longer annoy riders if a new Swedish invention 
proves practical and comes into wide use. This arose 
from the scarcity of rubber, which made it necessary 
for a cyclist to buy a new machine in order to obtain 
a pair of tires. It is about as easy to import rubber 
into the Scandinavian countries these days as it is to 
find a picture of the Kaiser in the White House, and 
accordingly substitutes have been sought. A_ thin 
strip of hardened steel, resting on springs fastened into 
the rim of the wheel, is said to give an elasticity quite 
comparable with that of the rubber tire. The sharp 
edges of the steel tire prevent skidding, and its dura- 
bility, of course, is far greater. Selling at about four 
dollars, the new tire will be cheap on account of the 
saving of expenses connected with punctures. It is 
reported that a similar article is being used in Germany 
and was displayed at the Leipzig fair last spring. 
Whether the same principle may be applied to auto- 
mobile tires is a question on account of the severe 
strain that the weight of the car would impose upon 
the springs. , 
During a demonstration at the Swedish Automobile 
Club at Stockholm the new bicycle tire proved to be 
so’ adaptable and simple that surprise was expressed 
that it had not been thought of long ago. It is hardly 


age and water plants. 

An extension of the existing electrical 

lines to the shipworkers’ community will 
be undertaken by the Emergency Fleet 
Corporation at a cost of $125,000. 
A realty company, grey hy the Emergency Fleet 
Corporation, will rent or sell the houses to the employ- 
ees. Rental and selling values will conform with the pre- 
vailing rates. The housing commission expects the 
investment will pay for itself within a few years. 


Gas-Proof Food Containers for Men in Gassed 
Regions 
HE Quartermaster’s Department is now supplying 
gas-proof food containers to the soldiers in the zone 
of operations in France. These containers prevent 
seepage of gas into the containers and guard against con- 
tamination of the food. ‘ 3 

The men carry their emergency rations in the con- 
tainers, and all food brought up to the trenches is carried 
in the new tins. ; 

After the food is packed in the containers they are 
hermetically sealed. It is planned to use paraffin for 
sealing, as it settles in the crewices in such a way that it 
must be cut before the lids can be taken off. It can be 
applied by running the containers through a paraffin 
bath. Realizing that the supply of tin is limited and 
that there may not be enough to supply the needs of the 
Army as rapidly as it is needed, the Quartermaster’s 
Department is experimenting with the waxpaper box. 
Tests made show that these boxes meet all conditions 
satisfactorily. The tin and boxes are both vermin and 
water proof. 
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Gas in Warfare 


E are familiar with the saying that history repeats 

itself and facts seem to justify the phrase. Fortu- 
nately the cycle for some things is very long and one of 
these is gas warfare. In the progress of civilization an 
attempt has been made to reduce the horrors of war 
and develop rules which would at least give opponents 
a fair chance for their lives and an opportunity to 
fight in manly fashion. Because gas does not do this 
it was agreed at the first Hague convention that it 
should not be used, but with the German reversion to 
the brutal characteristics of savage ancestors they had 
no hesitancy in introducing gas. 

Prior to the attack at Ypres, on April 22, 1915, gas 
had not been used since the fourteenth century. Before 
that the Saracens used fire and obnoxious gases against 
the Crusaders about 1073 A. D., there is the record of 
“Greek fire” in 673 A. D. and between 431 and 404 
B. C., the Spartans attacked the Athenians with sulphur 
dioxide produced by burning wood saturated with 
itch nl sulphur. They went so far as to use large 
Coleen to blow the fumes over the enemy lines, a refine- 
ment not practical under modern conditions. 

Besides killing men gas serves greatly to reduce the 
efficiency of an army by causing it to work in gas masks, 
tends to create confusion in ranks and transport, and 
makes ground untenable under certain conditions. 
Many gases have been used and developments make it 
poo OW to apply all organic chemistry to this problem. 
As in all military tactics there is offense and defence, 
the problems in each case being highly specialized and 
quite different. The ideal of gas offense is a colorless, 
odorless, invisible, tasteless, highly toxic gas capable 
of being made in large quantities, of being easily com- 
pressed for transportation, having a high specific gravity, 
slow to react with chemicals, and offering the possi- 
bility of high concentration in the enemy’s lines. 

Gas defence strives to provide perfect protection 
against such gas for men, horses, dogs, carrier pigeons, 
and any other animal life excepting rats and cooties. 
Space and weight impose limitations and it has been 
said that whichever side forces the other to carry 
oxygen tanks for protection will have won an advantage 
that will mean victory. 


Chlorine Gas 

The first gas used was chlorine and its greatest use- 
fulness besides toxicity was in the complete surprise of 
the attack which found the British and Canadians 
absolutely unprepared. Pure chlorine reacts very 
quickly with a number of substances and those who 
had the presence of mind to bury their faces in earth 
or even to wrap their faces in their muffers escaped. 
Had the Germans realized the success of that first 
attack they might have won the war then. That attack 
was « cloud of gas obtained by opening steel cylinders 
holding 40 lbs. of liquid gas m Boss one to a yard and 
allowing the contents to flow through lead pipes. The 
wind did the rest. The difficulty of attacking with any 
gas lies in the necessity of coérdinating favorable mete- 
orological conditions, gas concentration, surprise tactics 
and large supplies. The wind must not be more than 
twelve miles per hour and in the right direction, without 
upward currents. The land should slope toward the 
enemy or at least be level. Gas must be iiberated 
rapidly enough to give as high a concentration as possible 
and not less than 1 part in 10,000. This means trans- 
»orting 100 tons of material for each mile of front to 
os attacked and the effort is wasted should the wind 
suddenly change or the enemy be amply protected with 
efficient masks. Surprise tactics iaied the use of 
successive clouds, of unusually high concentrations for 
long periods, mixing with smoke and use in light so 
faint as to render visual detection difficult. 


Phosgene Gas 


Chlorine was soon displaced by phosgene which is 
much more toxic even than hydrocyanic acid gas. It 
is not related to phosphorus but has the formula COCL 
and is known in chemistry as carbonyl chloride. It is 
more difficult to neutralize than chlorine but the problem 
of defence was soon solved and while cloud attacks 
have not been abandoned, little has been done toward 
introducing new gases for the purpose. A cloud offensive 
is open to several objections the most serious of which 
are the enormous preparation required, the necessity 
of having specially trained men to handle the gas, the 
exacting conditions for a successful attack and particu- 
larly the fact that the highest concentration of gas 
is near the trench where it is being liberated and not in 
the trenches of the enemy. 


Gas Shells 


We come then to gas shells which is equivalent to 
carrying the cylinder of liquid gas to the enemy and 
opening it there. The use of a shell opens up all that 
organic chemistry can provide and makes gas warfare 
somewhat more simple as regards offense. Gas shells 
carry solids or liquids, which vaporize or become scat- 
tered in fine particles when the shell explodes. They 
may be mixed in with high explosives, shraprel and 
other shells, they may be placed upon army target 
with accuracy and fired from the usual guns by the 
usual gun crew. Targets beyond any gas cloud may 
also be reached. 

Gas used in shells may be classified as toxic or very 
injurious, harrassing and those designed to render the 
territory untenable or combinations of these. Those 
which Testes er annoy without doing worse include 
gases causing sneezing and subsequent removal of the 
mask so that toxic gases present may be given an oppor- 
tunity to kill rod the lachrymators which produce 
tears in sufficient quantity to blind temporarily. When 
& man is maatantie sneezing or blinded by tears it is 
much easier to catch him unawares with gas and shell. 


The first tear shells were xylyl bromide or benzyl bromide 
and of these so little as one part in a million is enough 
to make the eyes run with water, while these substances 
may continue to evaporate for days and cause annoyance 
over a wide area. 

Mustard Gas 

Dichloro-diethylsulfide is the correct name for mustard 
gas so called probably because of its odor which, however, 
is said to be more like garlic. The Germans term it 
yellow cross gas because all cylinders and shells contain- 
ing it bear a yellow cross. Mustard gas is relied upon 
to render ground uninhabitable and it is particularly 
effective. Its effect upon the eyes is sometimes slow in 
manifesting itself but within a few hours blistering 
occurs while the membranes of the nostrils and thioat 
are severely affected. The gas volatilizes slowly and the 
vapor has the power to penetrate cloth and even leather. 
Contact with the spray or droplets gives rise to very 
severe blistering and deep burns which are slow to 
heal. In one instance a soldier who had walked through 
grass upon which some mustard gas was present was 
badly blistered on feet and ankles through oun shoes 
and leggings. In removing his shoes and clothing his 
hands were blistered all over and the body was also 
blistered wherever his hands touched it. 

In order to provide protection it is necessary to 
know what the gas is and its reactions with chemicals 
which may be used in masks. Advance information 
of the enemy’s intentions is secured at times and the 
samples of these gases are obtained in various ways 
such as in trench raids and unexploded shells. Vacuum 
tubes are also employed. These tubes of various sizes 
are so made that an end can be broken off, whereupon 
the air carrying the gas rushes in and is then held by 
sealing the tube withacap. It then becomes the chemists 
task to identify the gas in the laboratory and devise 
ways to neutralize it. A reactive gas like chlorine is 
easier to stop than phosgene which is less reactive and 
there are other gases still more difficult to overcome 
because they unite with chemical reagents very slowly 
or not at all under normal conditions. 


Gas Masks 


The first masks were but small pads hurriedly pre- 
pared and treated with sodium carbonate, by the women 
of England. But they would not stop phosgene. Sodium 
phenate does and the hood-like masks with mica windows 
which were evolved were treated with phenate. As in 
all offense there is the constant effort on the part of 
each to overcome the other and the element of surprise 
is very important. The first gas attacks had been with 
a low concentration of gas and the next step in offense 
was to increase the concentration hesend what the 
masks would stand. Sodium phenate needed rein- 
forcement very soon and hexamethylenetetramine was 
suggested after many researches. The combination will 
give protection against one part of phosgene in one 
thousand parts of air for a long time. The earlier 
attacks were one part of gas in ten thousand. 

We have seen how developments in offensive forced 
the use of two chemicals in the cloth hood and it is 
obvious that the possibilities in treating fabric must soon 
become exhausted. The gas mask has naturally passed 
through many stages and a host of ideas have been 
given trial. Structural and mechanical problems as 
well as chemical ones have presented themselves and 
even psychologists have contributed to the solution. 
The question of windows in masks is important. Glass 
breaks, celluloid is inflammable and cellulose acetate 
has a low visibility besides being relatively easy to 
abrade. A window has been devised that has none of 
these objections. 

The metal box or cannister type of filter soon ap- 
peared. This is a filter in which various chemicals 
may be placed in the best order for results and the 
air drawn through them. Active absorbent charcoal is 
found in practically all masks along with alkaline 
permanganate or some efficient oxidizing agent. Accord- 
ing to Major Auld, the German masks contain a layer 
of pumice with hexamethylenetetramine, charcoal and 
baked earth saturated with potassium carbonate solution 
and coated with finely powdered charcoal. In all such 
filters due consideration must be given to maximum 
protection without too much interference with breath- 
ing, for suffocation is a danger. The fabric forming the 
mask, the fitting to the face, the tube leading to the 
filter, the seams and necessary points of attachment, 
all present problems that have not been easily solved. 
New methods of offense constantly introduce new 
phases and research is required to learn what it is that 
must be met. Gases, solids and liquids each call for 
special treatment and masks alone afford no protection 
against such gases as mustard. There the body must 
be covered with substances, such as certain oils, which 
the vapor can not penetrate and special precaution must 
be taken to cover the more tender portions of flesh as 
for example under the arms. 


Efficiency of Different Gases 

In rating the efficiency of gases it is customary to 
record the minimum efficient concentration, which is 
the amount required to produce a casualty in five 
minutes, and the maximum bearable concentration or 
the amount that can be breathed for one hour without 
serious injury. Both these factors are without reference 
to mask protection. For the more familiar gases these 
figures are about as follows: 


Minimum Maximum 
Gas Effici Bearable 
Concentration Concentration 

ED NE, ca bsreccacccuesous 0.05 0.005 
Hydrogen Sulphide................ 0.10 0.010 
Carbon Monoxide..............+.+:. ° 0.50 0.100 
SEEN, Gad whES ec cccéodoocceus eve 0.01 0.005 
P e PTTTITITIT TTT TTT 0.02 0.005 


When phosgene is present in less than 0.005 it has 2 


serious effect upon the heart although this may not 
manifest itself for a number of hours. Such values ag 
are given above are determined first upon small animals 
and if promising results are obtained the next subjects 
for experiment are the enemy. There are a number of 
sreliminary tests for the efficiency of protective measures 
but the final test must obviously be with men selected 
for the purpose. Such men are seldom mentioned in 
dispatches but they take their lives in their hands 
almost daily that the protection for their fellows may 
be made one hundred per cent perfect. 

One need but consider the extent of organic chemistry 
with its rings, side chains and multiple rings to realize 
what opportunities the gas shell presents. No records 
are available as to the list of compounds which has been 
used, butin the Journal of the Washington Academy of 
Sciences, Major Auld of the British Military Mission 
gives the following as having been used by the Germans 
in gas clouds or in shells: 


Name Use 
Ally-iso-thiocyanate . . Shell 
Benzyl bromide Shell 
Bromo-acetone . . Hand grenades 
Bromated methyl-ethyl-ketone Shell 
Dibromo-ketone oa. Shell 
Bromine............. Hand grenades 
Chiloro-acetone Hand grenades 
GE. nc eccppenes Cloud 
Chloromethy|-chloroformate Shell 
Nitro-trichloro-methane Shell 


Hand grenades and 
“Smoke Pots” 

.Shell 

. Hand grenades 


Chilorosulfonic acid. . . 


Dichloro-diethy sulfide 
Dimethyl! sulfate 


Dipheny]-chloro-arsine . Shell 
Dichlormethyl ether. . ; . Shell 
Methyl-chlorosulfonate . Hand grenades 
Phenyl-carbylamine chloride ... .Shell 


..Cloud and shell 
...Hand grenades and shell 
. .Shell 

. Shell 


Phosgene (carbonyl! chloride) 
Sulfur trioxide....... + a 
Trichloromethyl]-chloroformate . 
Xylyl bromide........... i 


For obvious "reasons any discussion of things military 
must be confined to those that are so old as to have no 
importance now. The work of the enemy we may talk 
about but must wait before the accomplishments of 
the Allies may be listed. We may be confident that the 
devil will be fought with fire hotter than any he has 
used and be made to regret the day the world was 
challenged by gas. Notwithstanding increased concen- 
tration and toxicity in gases, the extravagant use of 
gas shells holding about six pounds of liquid gas and 
reaching 50,000, upon one small town in a single night, 
and the effectiveness of gas shells even where hi 
explosives fail, the chemist has done wonders in re- 
ducing the numbers of casualties and continues this 
good work. Another group works unheard of hours, 
amid danger and under great pressure to score in offense 
and it may easily be that the war in the last analysis is 
being fought out in the chemical laboratory. 


Replacing Silk with Cotton in Gun-Powder Bags 


HEMICALLY treated cotton cloth, as a substitute 
for silk, is being tested out by the Ordnance Depart- 
ment. 

If found practicable for ordnance uses, the discovery 
will effect the double result of meeting a serious short: 
in silk, and of bringing about a money saving in the 
ordnance program estimated at between $25,000,000 and 
$35,000,000. 

Preliminary tests already made at the Aberdeen 
Proving Grounds have encouraged the department to 
proceed further with its experiments, and for this pur- 

se an order for 5,000 yards of the new material has 

n placed with the concern responsible for developing 
the process of treating the cotton cloth. 

At present millions of yards of silk are required in 
making the bags which contain the large powder charges 
used in the firing of heavy artillery. hese bags are 
inserted in the gun immediately behind the projectile, 
and the firing of them gives the propelling force that 
hurls the projectile at the target. his propelling ch 
is, of course, entirely distinct from the charge within 
projectile that explodes the missile after it reaches the 
target. 

Heretofore, silk has been depended upon for these 
bags for the reason that no other cloth material has been 
found that would meet the peculiar conditions required. 
It is essential that not a particle of the bag container 
shall remain after the gun is fired. Otherwise a smoulder- 
ing piece of the fabric might cause a premature explosion 
when a new charge is inserted. 

Owing to the great scarcity of silk, however, the cost 
of this material has increased enormously. This short 
age is felt by all the warring powers, including Germany. 
Early in the war Germany is understood to have used & 
chemically treated cotton as a substitute for silk, but 
has since been compelled by the diminishing cotton 
supply to resort to other substitutes. It is estima’ 
that the chemically treated cotton now being 
out by the Ordnance Department, if entirely suita 
could be purchased in almost unlimited quantities 
at a cost far below that of the silk fabric now used. 


Savings by Retrieving Empty Packing Cases 
Oo of the big British companies manufacturing 
packed foodstuffs has hit upon an admirable scheme 
for retrieving its empties and saving its timber reserves- 
It made it known among its customers that it wanted 
cases back regularly and promptly, and that if there was 
any difference between the estimated value of old case’ 
returned and the cost of replacing them with new ones 
the company was prepared to hand over what was saved 
to the British Red Cross Society. The result of the firs 
uarter’s workifg of the scheme has been no less a sum 
than $4,700, a check for which has been sent in the name 
of “The Grocers of the United Kingdom.” A furthe? 
appeal is now made to all the company’s customers. 
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The New Cycle in Industrial Organization 


A Study of Leadership as It Bears Upon Human Relations 
By Mark M. Jones, Supervisor of Personnel for the Thomas A. Edison Industries 


HESE are truly cyclic times of high frequency al- 

ternations. We move through one cycle in our 
development and approach another almost before we 
know it. The rate of acceleration of our work more 
or less determines the day when we reach the new 
cycle. 

oT he cycle upon which we are now entering is that of a 
more scientific study of leadership as it bears upon human 
relations. We have already taken the initial step and 
are passing from days of passive to days of active interest 
in questions affecting the human element in business. 
We are moving from days when leadership has been 
satisfied with conditions surrounding the manpower of an 
enterprise which are now coming to be regarded more 
or less as exampies of the lack of proper organization. 

We are starting upon an era in which we will substitute 
comprehensive standards governing the administration 
of human relations for the individual standards that have 
been applied by the “firing line’’ executives in the enter- 
prise of average size. If in such a business we analyze 
the situation as it was a short time ago in some cases and 
still is in others, will we not find that leadership, in its 
attention to more tangible things, has tolerated, with 
respect to the human side of the enterprise, the following 
conditions? 

(1) Lack of specialized administrative machinery for 
the application of a uniform labor policy. 

(2) Autocratic direction of functions by individual 
executives. 

(3) Financial exploitation of workers by foremen, 
superintendents, or more intelligent co-workers. 

(4) Disregard for the health and safety of workers. 

(5) Passive interest in the question of adequacy of 
compensation. 

What these conditions really amount to can be ap- 
preciated by an outline of the organization nth. 2 
applicable as a corrective measure. 


The Department of Human Relations 


To meet the first condition many enterprises have now 
established a Personnel, Employment, Labor or In- 
dustrial Relations Department, which is charged with 
the responsibility of applying a uniform labor policy 
insofar as the management has seen fit to concentrate 
that responsibility in this particular department. This 
means that the scope of its activities varies with the 
enterprise. In one plant the Personnel Department 
is simply responsible for employment. In another it 
is responsible for employment and betterment work. 
Beyond this the scope might be widened still further 
to comphrehend safety work and hospital service. 
To this might be added control of rates of pay and 
beyond this the representation of the management at 
the growing number of meetings with workers or govern- 
mental agencies on working conditions and rates of pay. 





Fs a previous discussion of industrial conditions, 
contributed by Mr. Jones to our issue of August 
24th, we stated in an editorial note that he was in 
charge of the personnel work 7* group of industries 
employing 15,000 workers. e took this statement 
from what appeared to be an authoritative source; 
but we have since learned that the correct figure is 
8,500. While we gladly avail ourselves of this oppor- 
tunity to correct our error, we are sure our readers 
will agree that even with its reduced size, the army 
of workers under Mr. Jones’ care is sufficiently large 
to qualify him to speak with authority upon ques- 
tions of employment organization. —THE EDI OR. 











Building up an organization of this type should bring 
order out of chaos. It should quickly start an entire 
enterprise on a new tack toward better days. It should 
provide the fizures on matters affecting human activities 
that are generally lacking in business and that mean so 
much as a guide to the future. It should bring a change 
from the day when labor turnover is not understood as 
a term, and make it an every day working tool of those in 
executive sitions. To outline the shortcomings of 
any one industry in this respect would be to outline those 
of the majority, and I am, therefore, not selecting any 
particular enterprise but am referring to a composite 
instead. 

The lack of specialized administrative machinery 
of this sort usually indicates that in the first place an 
Employment Office of the right type has been lacking. 
In most cases no Employment Office has existed at all. 
In other cases a clerk has simply been in charge for the 
purpose of acting as a messenger for a foreman or the 
other executives who pase upon the qualifications of 
applicants. The result has been that if the enterprise was 
operated by 50 foremen there were 50 different people 
handling the employment and 50 different standards of 
judgment were applied to men. It was not unusual for 
two or three departments to be seeking the same kind of a 
specialist when that specialist was applying to other 
departments and being rejected because the need for 
him at that point was non-existent. 

The human tide flowed in and out of the plant without 
any regulation or restriction whatever. And as a 
usual thing the flow has been heavy—just how heavy 
could not be stated in many cases. A _ properly or- 
ganized Employment Office must usually be established 
before labor turnover can be ascertained; although in 
other cases analysis of the payroll gives eens satis- 
factory results. Thus some study has been directed 
toward the cost of this wuseteleeed ai and flow of the 
human tide. 


_ Lack of a central clearing house for labor matters has 
in many cases permitted the operation of departments 
by individual executives on an absolutely autocratic 
basis. The foremen who handled a force of 50 men might 
come to work on ne scene morning with a slight “hang- 
over” from his week-end and dismiss the best 10 ene 
men just to relieve his feelings. After the fact he was 
frequently compelled to find a good reason for having 
done so; and being human he had little difficulty in this, 
because no one had more than a superficial interest in 
the matter. 

Each executive has had his own ideas of what should 
result in dismissal. In some cases where men did not 
happen to be on the best of terms with their boss, they 
have been discharged for being two minutes late, when 
the fault was entirely a matter of street car service; 
while in other cases repeated violations of plant regula- 
tions would take place without action. Each executive 
ruled his own department on an autocratic basis, and 
was allowed such latitude in his hiring and firing that a 
considerable shock has resulted and is resulting whenever 
an agency for scrutinizing such matters in an impartial 
bane is established. The individual worker general] 
judges the firm by his own experience and from his stand- 

‘int the particular foreman he works for is the firm. 

is judgment of the enterprise, therefore, rises or falls 
as the treatment he receives at the hands of his boss 
is good or bad. 

The Price of a Job 

_ Financial exploitation is an evil that is fast disappear- 
ing although it still exists in enterprises under poor 
management. It has not been infrequent for men to pay 
from one to ten dollars or even more for their jobs. 
Originally when the foreman hired and there was an 
excess in the supply of labor, men frequently paid him 
a substantial sum of money for the privilege of getting 
a place to work. It often did not stop at that point; 
later on they were compelled to pay again and again 
for the opportunity to hold the position. In other cases 
the labor turnover of the job had been greatly increased 
by the unrestricted dismissals of men who had worked a 
few days. Investigation would have shown that the fore- 
man was receiving from one to four dollars for each man 
employed and that it was necessary to.dismiss a certain 
number in order that a large enough group of new workers 
could be engaged to produce the amount of revenue that 
he thought necessary at the time. For foremen or 
superintendents thus to make from five hundred to one 
thousand dollars per month, and even more, was not an 
extraordinary matter. Installation of administrative 
machinery for scrutinizing all such activities has had 
a wholesome effect and great progress has been made 
toward stamping out such evils entirely, 


(Concluded on page 236) 














Correspondence 


The editors are not responsible for statements made } 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 
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Who Shall Eat the Bran? 


To the Editor of the Screnriric AMERICAN: 

In the ScrentTiric AMERICAN of August 10th, 1918, 
under the title, ‘‘What Shall! We Do with Wheat Bran?” 
Mr. A. D. Holmes presents a line of argument to which 
I must take exception, as it seems to me not only mis- 
leading, but fallacious and dangerous to the best in- 
terests of the nation. 

I believe his first fundamental error is the assumption 
that man was designed by nature to be in part a flesh 
eater. Here, however, the objection will be raised that 
the question of vegetarianism versus meat eating in 
toto is not the point at issue. This I admit, and will 
try to confine myself to the problem as to whether it is 
ever economically profitable for the entire community 
to feed potential human food to animals with the ex- 
pectation of recovering a part of the human food from 
the carcass of the animal, taking also into account the 
problem of soil fertility. 

I concede that the process may yield a temporary 
financial profit to the stockman, and I speak as a farmer 
who has raised some live stock. I ~* “‘ temporary 
profit,” because in spite of the timeworn theory that live 
stock is necessary to maintain soil fertility I think there 
is grave doubt as to the fundamental accuracy of this 

octrine when all factors are considered, at least under 
7, method of management at present practised. 
he next two basic errors I believe are found in the 
following sentence: “If the present food habits of the 
erican people may be considered a safe guide, it 
would appear that the ordinary American mixed diet, 
containing fairly liberal amounts of meat and milk, 
furnishes sufficient ash or mineral matter to meet the 
y’s requirements. In such a case the excess mineral 
constituents merely place an added burden on the ex- 
¢cretory organs of the Body.” 

The first, and most grotesquely erroneous assumption 
here is that the food habits of the American people can 

taken as a safe guide. Safety in guidance depends 

+ pa the results produced by the guidin me 
en we look at the toothless, bald-headed, deaf, 

Spectacled mortals around us, lacking any acuteness of 

taste and smell, and burdened with physical and mental 

nts, can we believe that the results justify con- 


fidence in the habits which produce them? It will here 
be argued that we have other bad habits than faulty 
diet, and so we have, but incorrect food is responsible to 
no small degree for the burdens we have placed on our 
own shoulders. 

The second misconception in the above quoted sentence 
is that undigested portions of food are a burden to the 
system. This would be true in the case of unnatural 
food, especially if taken in excess, but would not be 

*true when only normal amounts of natural food are 
eaten. 

In fact, Mr. Holmes seems to have overlooked the 
beneficient mechanical effect of this undigested portion 
of normal food in facilitating peristaltic action and in 
serving as a soft brush to sweep out the digestive tract. 
He also appears unconscious of the fact that the vitamines 
and ferments now known to be so vital to our well-being 
are found in the bran and outer coatings of the wheat 
berry, and not in its interior. 

When we compare the physical condition of wild 
(not domesticated) animals with that of civilized (?) 
man some points stand out with startling distinctness. 
The wild animal is guided wisely and unerringly to his 
proper food, and he is never sick, nor does he have to 
maintain insane asylums! 

You cannot fool a potato bug into the belief that a 
maple leaf or a strawberry is suitable food for him. 
He will go incredible distances to find a potato plant, 
but if this be impossible he will, under continuous 
protest, turn to the most closely allied plant available, 
as a tomato or an eggplant. There is little doubt, 
none in my mind, that man originally had senses as 
acute as those of the wild creatures, and an instinct which 
guided him unfailingly to the fruits, nuts and grains 
which were his proper foods, and which he ate usually 
with their skins, seeds, hulls, and bran. These coarse 
and partly indigestible materials he was fitted to handle 
and to turn to good account. 

There came a time, however, perhaps because of a 
changing environment, or the discovery of his power to 
choose, or both, that he began to experiment, conceived 
the idea of eating only the pulp of the fruit, rejecting 
the skin and seeds. From that moment his physical 
“fall” began, and up to this day, with his refining, his 
bleaching, his adulteration and his emasculation of 
nature’s good foods he has not ceased to fall, but has 
further conceived the idea that when an offending (?) 
organ complains it should be cut out! So much as to 
the necessity of the human tem for the bran, and 
while not undervaluing the work of the chemist I believe 
it is wiser, in matters of diet, to turn to nature rather 
than to the laboratory as the ultimate arbiter. Now 
as to the material economics of the question. 

Mr. Holmes suggests that various substitutes may be 
used in place of the bran in human diet, but the com- 
monly used materials he mentions are not true sub- 
stitutes for bran, always including in the term bran all 


ae of the wheat berry which are excluded from white 
our. 

Moreover, if such substitutes are used, the fertilizin 
value of these materials would be lost as would that o 
the bran, and this loss may be somewhat less than, 
equal to, or greater than that of the bran, depending on 
the nature of the substitutes. This point in itself 
might nearly or quite invalidate Mr. Holmes’ whole 
argument. 

t will be My ig that graham flour will not keep as 
well as white flour, but why keep it? Wheat will keep 
and can be transported to local mills to be ground for 
immediate use. To supply an equal demand the milli 
of graham flour would be far less expensive than that o 
white flour. Of course, the present milling establish- 
ments would object to this, but we are considering the 
interests of the whole people. 

Again, suppose the bran be fed to the hog and, to 
take Mr. Holmes’ figure, suppose him to be 15 per cent 
efficient. It is evident at once that 85 cent of the 
potential value as human food has passed beyond man’s 
reach as food, and we have in its p half, or less than 
half, of the fertilizing value which the material would 
yield if spread directly on the land. Is it to be supposed 
that the 15 per cent that the hog’s carcass may return 
plus one-half the fertilizing value of the remaini 

r cent, will equal the entire potential food value of the 

ran if fed to man direct? Since potential human food 
value is always greatly in excess of fertilizer value this 
could not be possible. 

Nor is this all. Much more land is required te raise 
the hog to feed the man, also much more labor, all of 
which might be put to better use. 

If fertility of the kind under discussion is to be con- 
served it would seem that the obvious way to go about 
it is to remove the sewage from the streams and harbors, 
thus striking at the root of the evils of waste and gaits 
tion. Should this nation survive as long as the Chinese 
it may reach a position where it will be willing to learn 
a lesson which the example ef that nation might teach 
us now, had we the wisdom to study it. As population 
continues to increase it will be found less and less possi- 
ble to devote land to the growing of livestock. Iam not 
unmindful of the by-products of animal husbandry, 
such as wool, leather, ete., but that subject is not under 
discussion now. ‘ 

To summarize briefly. The human system was de- 
signed to handle a considerable amount of coarse and 
more or less undigestible material, and to deprive it 
of such substances is to jeopardize health and even life 
itself. The value of an article suitable for human food 
is always greater than its fertilizing value. To feed 
such an article. to livestock and su uently use the 
animal carcass for human food is both wasteful and ex- 
pensive. 


Assonet, Mass. 


Horace A. Vavouan. 
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The Art of Soap-Making 


An Industry That Has Made Its Greatest Advances in America 





HAT soap has been made 

and used for centuries is 
evidenced by the finding of 
a complete soap-making es- 
tablishment and some wrll- 
preserved soap in the ruins 
of Pompeii. Prior to the in- 
vention of this detergent, 
the ancients used fuller’s 
earth and the juices of cer- 
tain plants for cleansing 
purposes. 

Old as the art of making 
soap may be, however, it 
was not manufactured on a 
large scale until 1823, and 
its development into an im- 
portant scientific industry 
dates back only fifty years. 
The greatest advance in 
soap-imaking has been made 
in this country and the 
American manufacturers 
have not only been successful 
in keeping out foreign goods, 
but have created a number 
of new soap products that 
find a ready market abroad 

The whys and wherefores 
of the making of soap are 
little understood by the 
general public. The techni- 
cal definition of soap as ‘the 
alkali metal salt of the 
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withdrawn from the base of 
the kettle at frequent inter- 
vals. Excess water is re- 
moved by the addition of 
salt. 

The kettle is put through 
a number of boilings, and 
after the fina] one the soap 
is allowed to cool off from 
the boiling point to approxi- 
i mately 140 deg. Fahr. This 
takes from seven to twelve 


days. All told, the soap is 
in the kettle about two 
weeks. 


As the impurities in the 
soap settle to the bottom of 
the kettle, the finished pro- 
duct is drawn off from the 
top. This is accomplished 
through a swing-joint pi 
2 gy midway inside the 
settle. After this pipe is 
lowered to a point near the 
bottom of the pure stock, 
the soap is pumped into a 
crutcher, a mixing apparatus 
that beats the soap into a 
smooth, homogeneous mass 
by the motion of paddle 
tlades revolving on a central 
shaft; the operation is called 
crutching. Perfume, color- 
ing matter, etc., if needed 








higher fatty acids’’ means 

little or nothing to the 

average inquirer, and the current belief seems to be 
that it is made from the flotsam and jetsam of the 
animal and vegetable kingdoms by a process of indis- 
criminate mixture. 

The most important ingredients in soap are a fat, an 
alkali and water. The fat may be animal or vegetable. 
Of the animal fats, those obtained from cattle and sheep 
take first place, scapmakers nowadays buying the 
refined product direct ifrom 


A kettle of soap in the making 


int, the handling of the embryo soap during the 
ellie process is said to require the highest possible 
efficiency on the part of the workers. In other words, 
the output of a soap factory can be intrinsically no 
better than the degree of merit it attains in the kettle 
room 

The fats, known as 
and an alkali added. 


“ 


stock,’’ are run into the kettle 
Then a chemical change takes 


are added in the crutcher; 
resin, however, is incorpo- 
rated during the boiling process. 

From the crutcher, the soap drops into boxes on 
wheels, called “frames,” which are immediately rolled 
into a cooling room. These frames are of the same 
capacity as the crutcher, twelve to fifteen hundred 
pounds, and are made with detachable sides. When 
the soap has hardened to such a degree that it can be 
easily handled, the sides of the frames are ‘‘stripped” 
and the blocks of soap re- 





rendering plants. The long 
list of vegetable fats, ob- 
tained from the fruits and 
seeds of plants, includes the 


following oils: cocoanut, 
palm-kernel, olive, cotton- 
seed, linseed, and, more 
recently, an oil imported 
from Manchuria called soya 
or sey. Seda and potash 
are the alkalies employed 


the former for hard soaps, 
the latter fer soft. 

The dirt that accumulates 
on our flesh is greasy, a 
mixture of dust and the oil 
from the skin. Before water 
will remove this greasy dirt, 
it must be first dissolved, 
and this is the province of 
soap. As an excess of fat 
would only add to the grease 
already present and an ex- 
cess of alkali would burn 
and dry the skin and re! 
and perforate clothes with 
minute holes, it will be 
realized that the proportions 
of the various ingredients 
must be balanced to a nicety. 

Perhaps the most interest- 
ing feature of the largest and 








moved. They are then 
ready to be passed through 
cutting machines which di- 


vide the block first into 
slabs, then into strips and 
lastly into unfinished bars. 
These individual bars are 
placed in artificial drying 


rooms, after which they are 
turned over to power presses 
and wrappers, speeded up 
to 60,000 cakes daily per 
machine. 

The kettle room process 
is the same for toilet and 
laundry soaps except for the 
quality of fats used, but 
here the similarity ends. 
Toilet soap does not go 
to the crutcher and frames, 
but is passed directly from 
the kettle through a drying 
machine on aprons. 
required degree of dryness 
is reached in a few minutes. 
The soap then passes to a 
mixer and a mill, where 
perfumes and coloring matter 
are added. 

A toilet soap mill consists 
of a number of revolving 
stone rolls set closely together 








most modern soap factories 
is the kettle room—this by 
reason of the colossal size 
of the kettles, the ones illustrated here having an in- 
dividual capacity of 350,000 pounds, the equivalent of 
ten to twelve carloads of finished soap. These ketiles 
are constructed of steel plates, riveted together, and 
have a cone-shaped bottom. They are heated by steam 
coils located in the base and are provided with inlet 
pipes for water, lye and raw materials. 

Besides being interesting from the layman’s stand- 





The power press and automatic wrapping machine 


place called saponification, a splitting of the fats into 
their component parts, fatty acids and glycerine. In 
this separation, the fatty acids combine with the alkali, 
rise to the surface and constitute the base of the soap, 
while the liberated glycerine and any excess alkali 
settle to the boctom. Now, glycerine is a very valuable 
commodity and every effort is made to recover as much 
as possible from the decomposed fats, the liquor being 


in an iron frame. he effect 
on the soap is to condense 
it. The soap leaves the 
mill in the shape of thin ribbons, a form effected . 
serrated knife edges adjusted against the last roll. 

machine, called a plodder, then compresses the soap into 
solid, compact mass and delivers it in a continuous 
roll of any desired diameter. Sections of the roll are 
removed as fast as ejected and cut by wire into 
individual bars, which are pressed into cakes, wrapped in 
the many styles of fancy wrappers and placed in cartons. 























A battery of toilet-soap mills, which condense the dried soap and give it 


consistency, color and odor 





Where chips are pressed inte bars, and bars cut 
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A general view of the San Diego kelp reduction plant, taken from the pier 


Sea-Weed for War 

By Edward C. Crossman 
FAR cry it is from the quiet fields of brown sea- 
weed rising and falling lazily on the usually calm 
waters of the Pacific to the earth-shaking drum-fire of 
a Flanders offensive. Yet so closely are the two related 
that there stands at the southernmost tip of California, 
guarded by a company of United States soldiers, a plant 
costing one and a half million dollars and devoted to 
the sole purpose of converting the sea-weed into high 

explosives. 

Over nearly every stretch of rocky bottom along the 
blue Pacific from Alaska to the tip of the Lower Cali- 
fornia peninsula there grow the fields of giant kelp, 


When dried, los- 
the process, the 


popular name of “bladder kelp.” 
ing six-sevenths of its weight in 
southern kelp, used thus far in the big commer- 
cial operations, contains about 16 per cent pure 
potash. Although the Atlantic variety of kelp con- 
tains but a fifth of the potash in the Pacific varieties, 
it has been used for years for a fertilizer in its crude 
state. Kelp Day is a recognized institution on the 
New England Coast. The northern Europe countries 
know and make use of it, while it aids many an Alaska 
ranch, not too far from the salt water. 

It is worked on the Pacific Coast in every stage of a 
still infant industry, from the crude phase of the beach- 
combers who rake up the washed-in masses and burn 
them and sell the ash, through the more systematized 


and cut kelp and produced potash and other things, 
including awful smells; others produced mainly highly 
decorative stock certificates, some of which proved to 
be far more ornamental than useful from the financial 
standpoint of the buyers. 

The early seekers of fortune via the kelp route used 
to harvest with piano wires, snaking the whole plant 
up by the roots. So the kelp was taken over by the 
California Fish & Game Commission, because of the 
feared damage to the fish that use the kelp as shelter 
and deposit for egg. Now the Commission controls the 
situation, stops the cutting when it threatens to damage 
a bed, and limits the depth of the cut to six feet, which 
leaves plenty of plant for another call and still others 
through the years. The Federal Government has a 

very complete experimental and observa- 





cursed by mariners, a stench to high 
Heaven when it washes ashore during er 
a storm—a California version of the ' 


Yet in the salty brown 
uncultivated no-man’s fields, unharvested 
save in spasmodic fashion, there floats 
more than two million tons of potassium 
chloride, not to mention the precious gun- 
cotton solvent acetone and other by- 
products of the kelp. And the salts are 
available not merely once but three or 
four times a year, as a farmer cuts his 
alfalfa. It is any man’s crop for the 
harvesting nor does he need to return to 
the field fertilizer or seed or labor before 
another crop is his. 

On the Southern California and Lower 
California Coast there grow the fields of 
Macrocystis; north of Point Sur comes 
the Nereocystis—the ‘“‘black kelp ”’ where 
the Macrocystis is the ‘‘brown.’’ Give it 
a rocky bottom for its anchoring ‘hold- 
fasts’ a constant movement of the water 
to bring. to it the essential carbon dioxide 
and mineral constituents and a depth of 
water from 30 to 60 feet and the great 
“potassium plant” asks no more. From 
the holdfast attached so firmly that a 
good sized rock can be lifted by the stem 
of the plant there shoot upward toward 
the light the long stems or stipes of the 
southern coast kelp, the Macrocystis. At 
intervals along the stem there sprout 
forth the brown leaves with a little hollow 
chamber—pneumatocyst—at each leaf 
group. A stem may be from 75 to 1,C00 


Sargasso Sea. 








tion station at La Jolla, just north of San 
Diego, and in the midst of large kelp beds; 
but as before stated, the knowledge of the 
plant and the business as a whole is still 
very much in its infancy. 

Strangely enough, while kelp has been 
sought for its potash, it offers a still more 
valuable product in these days of war— 
this being the volatile, pungent liquid 
known as acetone, one of the few solvents 

(Concluded on page 238) 


Clearing the Way for the Trolley 


HE present day tendency in all lines 
of effort is toward special machines for 
special work. Such machinery when cor- 
rectly designed will do its work more 
mens more satisfactorily and more 
economically than it is possible to do it 
with general machinery and general 
methods. 

A case in point is the equipment re- 
cently developed at Rockford, Ill., for 
doing the work preliminary to the laying 
of trolley tracks in streets and roadways. 
It will be realized that such work consists 
in the excavation of a trench, equal in 
depth to the combined height of tie and 
rail, and of width corresponding to the 
length of the ties. Only by means of 
such a trench can the surface of the rails 
as finally laid be made to come flush with 
the surface of the road, and thus keep out 
of the way of vehicular traffic. 

Now it 1s obvious enough that this trench 








feet the latter of course the exception. 
The leaf is about a foot long and a third 


as wide. The color of the plant is a 
peculiar tobacco brown almost trans- 
ucent. It is supposed to be perennial. 


_ This southern kelp occurs in great beds or groves—as 
it would appear to a diver on the bottom of the sea— 
miles in length and sometimes a mile or two wide. 
Like the northern black kelp it furnishes a forest place 
of refuge for fish. When a stem is cut as in harvesting, 
that particular stipe dies down but new stipes im- 
mediately spring up from the root as wheat stools out. 
So it can be cut—not below a depth of six feet from the 
water surface—four to six times a year—opinions 
varying. 

he northern kelp occurs in the same situations— 
rocky bottom, open water not too deep. The float or 
neumatocyst is larger than on the Southern variety, 
ing seven or eight inches long and giving the kelp its 





The harvester, showing how the cut kelp is carried up the conveyor 


to the macerater 


one of cutting the kelp and calcining it in furnaces 
built for the purpose, to the gigantic but still experi- 
mental plant of the powder company at Chula Vista, 
where a fermentation process yields not only potash 
but the still more yee Hs acetone. 

Thus far lack of economical processes of harvesting 
and handling have made the kelp industry an uncertain 
one—just as great placer fields in Colilornia lay un- 
touched in early days, because in spite of their gold, 
the early miner could not handle them with profit. But 
the war made American potash production a vital 
necessity; so before war had gone very far, there 
sprang up on the south Pacific Coast various and sundry 
pee with designs on the peace and quiet of the brown 
celp. Some of these plants actually put in harvesters 








could be dug by hand or by any machine 
that will dig at all. It should be equally 
obvious that it will be most effectively 
and economically dug by a machine built 
especially for that purpose—a machine that will go 
to porcas H the right depth and exactly the right width 
at a single bite, instead of chipping out the ditch in small 
pieces. And when we have such a machine, we discover 
an advantage in its use which we might have failed to 
anticipate; the track trench of uniform width and 
depth, with the sides straight and true, will require 
less ballast than is called for by a roughed-out trench 
of uneven depth and broken sides. 

The machine itself, it would seem, is sufficiently 
described by our 1 iprwoeyat f remarks and our pictures. 
It is just another of those wholly sensible and eminently 
good things concerning which, when they are finally 
realized atid brought to our attention; we can only ask: 
““Why did nobody ever think of that before?” 








The trenching machine for use preliminary to laying trolley track 

















Completed trench ready for ties and rails 
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Textile Engineers of Tomorrow 
How the Learn-by-Doing Method Trains Young Men in Textile and Dyeing Work 


TT°HE first day out from Boston on a tour of the leading 
New England cities, the writer ran into Lowell, 

Maas., well known as a textile center. In order quickly 
to get in touch with the latest activities of the city 
technical activities—the writer dropped in on the city 
editor of the leading newspaper 

“What is there in this town that would be of interest 
to our readers?"’ was the question put after the proper 
introduction. “The Lowell Textile School; don’t 
miss it!’’ was the prompt answer. And that is how this 
story came to be written 

Modeled on the lines of the departments of the higher 
polytechnic institutes, the Lowell Textile School offers 
thorough instruction in the elements and principles of the 
sciences and arts applicable to textile and kindred 
branches of the industry. Its courses of instruction 
treat of the application of these principles in the processes 
and machinery required in the manufacturing of all 
kinds of textile fabrics 

In industrial education the distinction between trade 
and technical industrial schools is coming to be under- 
stood. The Lowell Textile School belongs to the latter 
class. Beginning with limited equipment, instructing 
staff, and means, instruction at first was by mill or trade 
school methods—the pupil was brought 


By Our Field Editor 


In the laboratory each student is required to make 
exhaustive tests upon each machine and to make as 
many settings and adjustments as possible. The third 
years work in this y reemerecrenth is largely devoted to 
ectures upon the manufacture of specialties, waste 
products and so on, and special laboratory work, special 
tests upon yarns and fabrics, mill planning with regard 
to the arrangement of machinery, and other work of an 
advanced nature. So, to be sure, there is little that a 
graduate does not know concerning cotton goods. 

The course in wool manufacturing, on the other hand, 
is arranged for those who contemplate a career in the 
manufacture of woolen or worsted fabrics and can devote 
but three years to the school work. It includes instruc- 
tion on all of the varied processes employed in adapting 
the wool fiber to cloth, namely, sorting, scouring, carding, 
combing, spinning, designing, weaving, dyeing and 
finishing. The work is carried on by lectures, recitations, 
and practical work in the laboratories. 

Following the first term of the first year, which is 
common to all courses, the student commences work in 
the woolen and worsted laboratory, and through sys- 
tematic steps becomes acquainted with the machines 
employed in the first steps of yarn manufacturing 


engineering, where mill design and construction are ¢op. 
sidered. i 


A short course covering methods employed 
in the testing of fibers, yarns and cloths, together with 
laboratory work in the manipulation of certain physieg} 


apparatus, is given in the third year. 


lhe general course in textile design is promt to meet 
the demand of young men for technical training in the 
general processes of textile manufacturing, but with 
particular reference to the design and construction of 
fabrics. To this end a foundation is laid in the firg 
year by instruction in the elementary principles of de. 
signing, decorative art and weaving. That he may later 
in the course pursue to advantage instruction in yar 
manufacturing, weaving, dyeing, finishing and gome 
engineering problems, a foundation course in mechanics, 
mathematics and chemistry is laid. As a student js 
required to pursue courses in the yarn departments, both 
cotton and wool, he acquires a knowledge of the many. 
facture of cotton yarns bom the bale to the yarn, and of 
wool and worsted yarns from the fleece through the 
varied processes of manufacturing woolen yarn or worsted 

yarn by both the French and Bradford systems. 
Throughout his entire course he receives instruetiog 
in design, cloth analysis and construction of all the stand. 
ard cloths, viz., trouserings, coatings, suit. 





directly to the machine, and its parts and 
operation in manufacturing explained to 
him. The curriculum was, however, rapidly 
extended, as contemplated in the original 
plan of the founders, and department after 


department opened and equipped, and 
commodious and well oy buildings 
provided for a permanent home. So the 


school at present, housed in a group of 
handsome buildings overlooking the Merri- 
mac River on the outskirts of Lowell, 
serves at once to give its students a 
thorough technical education and a prac- 
tical experience with machinery and proc- 
In short, its students are as much 


eases. 

at home. with the slide-rule and the text 
book as they are with overalls and oil 
ean and weaving machinery; which 


means, in translated form, that they are 
practical men 

The main impression one receives from 
a journey through the Lowell Textile 
School is a mass of complicated and almost 
human machinery. For room after room 
in the group of school buildings is crowded 
with equipment; oceasionally, a class is 
found at work, with the instructor, sleeves 
rolled up, showing a small group of overall- 
clad students how to go about a certain 
Team work is strikingly evident 








ings, blankets, velvets, corduroys, plushes, 
and so on. This is followed by advanced 
work in Jacquard designing and weaving 
which serves not only to acquaint the 
students with the many kinds of cotton, 
woolen, worsted and silk fabrics of figured 
design, but stimulates and develops any 
artistic talent he may possess. Decoratiye 
art becomes an important part of the work 
in the second and third years. The em. 
gineering subjects given in the second 
and third years are intended to acquaint 
the student with such general knowledge 
as will be of assistance should he be called 
upon in later life to be a mill manager or 
should his subsequent progress lead him to 
some executive position in the operation 
of a textile plant. 

A touch of particular interest is presented 
in the graduation suits made from the 
cloth turned out by the men who have 
pursued the wool manufacturing or design 
courses. This has been carried on this 
year and the cloth satisfactorily completed. 
rhe manufacture of this cloth is reallya 
commercial problem from the fact thats 
student must first decide the type of 
material he is to manufacture, and must 
then make proper design and all caleula 
tions necessary to determine the amount 
of grease wool to be purchased. He then 
arranges through the school for the pur 








process 

in such a class. One student stands at 
the control of the machine, two others 
treat the fabric in a certain bath, two 


others take the fabric and carry it to the 

machine where other students help thread it in and out 
of the rolls. Indeed, the whole process is strongly sug 
gestive of shop conditions, and the students appear to 
take it quite as seriously 

The school offers three courses which are designated 
as follows: Cotton manufacturing; wool manufacturing; 
and textile design, or general textile course. 

The first of these, or cotton manufacturing course, is 
designed for students contemplating a career in the 
manufacturing of cotton yarns and cloth or allied in- 
dustries and who wish to devote but three years to the 
school work. During the first term the studies are 
common to all courses and include instruction in mechan- 
ism, mathematics, mechanical drawing, textile design 
and elementary chemistry. Laboratory work supple- 
ments the lectures on chemistry and hand loom weaving 
assists in illustrating the principles of textile design. At 
the commencement of the second term, instruction in the 
preliminary processes of yarn manufacturing is given. 

The work in the cotton yarn department comprises 
instruction in all the manufacturing processes from the 
bale to the finished yarn. The instruction is given by 
means of lectures upon the machines and processes, and 
by laboratory work upon the machines themselves 


Part of the elaborate machinery in the Cotton Yarn Manufacturing Department 


At the same time lectures are given upon the many 
kinds of wool, variation in quantity, grades, uses, and 
so On, as influenced by the locality wee grown. This is 
followed by practical work on the sorting table. 

The second and third years cover spinning oi woolen 
yarn and worsted yarn by the Bradford and French 
systems, also the manufacturing of tops, including 
combing, gilling and back washing. Scouring and car- 
bonizing are taken up in detail by lectures and practical 
work. The general chemistry of the first year is followed 
by textile chemistry and dyeing in the second year. 
Textile design, cloth analysis and construction are con- 
tinued from the first year throughout the course, the 
work being applied especially to woolen and worsted 
goods. Weaving on power looms commences in the 
second year and continues through the third. Lectures 
on finishing commence with the third year and are aug- 
mented by extensive practice with the machines in the 
finishing department. 

Work in the engineering department extends through- 
out all three years and includes mechanical drawing, 
properties of saturated steam and electricity. The 
practical application of the principles studied in these 


subjects is brought out forcibly in the work on mill _ 


chase of this and carries the wool through 
the various processes of manufacture until 
it reaches completion in the finishing room. He is obliged 
to keep a record of his procedure at every stage of the 
manufacture of this cloth, so that at the end he hasa 
knowledge of the magnitude of the various losses whieh 
must invariably take place. Students in the engineering 
and chemistry classes before graduating are obliged to 
carry on some investigating work and to prepare 

of their results. All of which, of course, fits in with 
idea of learning by doing. 

This year, the writer was informed by Mr. Charles 7. 
Eames, principal of the school, the demand for the 
graduates has od greater than ever before. Of course 
this is quite natural because of the fact that various 
departments of the Government are not only seeking 
technically trained men who are graduating from higher 
institutions of learning, but are also taking such men 
from the industry. This naturally handicaps the 
industry, and they endeavor to replace the men whom 
they have lost by technically trained men who ar 
coming from the schools. It has been impossible t 
fill the demands that have come to the school from both 
the Government and the manufacturers. 

While dwelling on the question of technical training, 
one cannot help but realize how seriously we were 
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Organic chemistry laboratory of the Textile Chemistry and Dyeing Department 


Experimental dyeing laboratory of the Textile Chemistry and Dyeing Department 
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capped for technical men at the outbreak 
of war. With the restoration of peace 
conditions and the great competition that 
must no doubt follow between the in- 
dustries of all countries, it seems that now 
is the time for us to prepare our young 
men for the coming peaceful, but never- 
the less vitally important, struggle for 
trade. This is a proper time for young 
men to consider the value of technical 
training and to enter the higher institu- 
tions of learning, so as to be ready to 
enter the ranks of nay with the ad- 
yent of peace. The call is bound to be for 
many men, particularly in such specialized 
branches as the textile industry. 

To this end the action of the Govern- 
ment in encouraging young men to con- 
tinue in higher institutions of learning in 
order that they may be of greater service 
when they graduate, is highly commend- 
able. It is a wise precaution for war as 
well as for peace. And no better proof 
of the value of these men to the Govern- 
ment at present can be found than the 
service flag which waves before the Lowell 
Textile School, on which many a star 
stands for a technically trained man who 
is now an Officer in the Army or Navy. 

It is quite likely that before this article 








twist drills the workman is provided with 
light hammers and surface plates, the latter 
being mounted on a level with the work- 
man’s eyes so that he can see daylight 
between the defective drill and the plate. 
He strikes the drill with the hammer at 
the point that experience determines to 
be the place where a blow is required and 
rolls the drill on the plate to test it. 
Automatic machines for doing this work 
have been developed, but they were com- 
mercial failures. The same conditions exist 
in the sewng-machine needle industry, where 
also it is necessary to straighten defective 
needles by hand. For straightening twist 
drills a hard steel plate is provided about 
eight inches square and 1 34 inches wide with 
a V in the center about ;% inch wide. This 
plate is set in front of a window at an 
angle of 15 degrees, inclined towards the 
workman. The needles are rolled with the 
fingers on this plate, and the operator is 
governed by the shadow that the needle 
throws upon the plate. If the needle is 
crooked it will show by this shadow the 
amount of its eccentricity, magnified as 
the error is multiplied by the shadow, owing 
to the angle of the plate. The operator 
uses a small copper hammer to straighten 
the needle, placing the needle over the V 








gets into print the Lowell Textile School 
will be taken over as a State institution 
by the State of Massachusetts. At the 
time of writing the bill is in the Legislature, permitting 
the state to take ‘over all the textile schools. This is in 
accordance with the Anti-Aid Amendment to the Con- 
stitution which was ratified last year. 


Armor For the Protection of Soldiers 
HE Germans are fighting their rear-guard actions 
mainly with the machine gun, and it is probable that 
by far the larger part of the casualties are due to machine 
gun bullets. The suggestion has frequently been made 
that losses of this kind could be largely reduced by 
providing the attacking troops with some form of body 
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Body armor for the protection of soldiers 


armor. The Germans indeed, have already made use of 
it; complete sets of steel-plate armor having been found 
which are stated to weigh about forty a each. 
The accompanying illustration shows a bulletproof vest, 
which is very much lighter than the German armor and 
et is stated to offer sufficient resistence to stop the 
ullets from revolvers or shrapnel. It is said to be 
proof, also, against the bayonet and the fragments of 
the hand grenade. Its weight is only 44% pounds and 
official tests have shown that 
it will completely resist fF 
shrapnel at 1,200 feet per 
second velocity, and that it 
is proof at any range against 
revolver or pistol bullets, 
including the German .30- 
ore, Mauser automatic 
pistol, using German bullets 
with solid conical heads 
The composition of the shield 
is not stated. 


Ammonia as Fertilizer 


T a recent meeting of the 
Académie des Sciences, 

M. Schloesing showed that 
nitrate of ammonia forms an 
excellent fertilizer. He finds 
that in a given soil, count- 
ing the yield without the use 
of any ammonia fertilizer as 
100, it rises to 122 with the 
use of sulfate of ammonia 
—the product commonly 
employed—and to 123 for 
Qitrate of ammonia. This 
latter had not as yet been 
used for fertilizing pur- met 
poses. These researches : 
show that there is a large 
outlet in the future for 
ts which are now en- 
gaged in the manufacture 
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French light shoulder machine gun, with bipod 


The Light French Machine Gun 

he the open fighting which has characterized the opera- 

tions of this year on the western front, the auto- 
matic rifle and the machine gun have formed most 
efficient weapons both of attack and defense. In fact 
the retreat of the Germans has been covered mainly by 
concealed machine guns. The accompanying illustra- 
tion shows the French form of the light machine gun, 
which like our own Browning gun is_ provided 
with a shoulder stock, and a light forward rest, 
attached below the barrel. The cartridges are fed to the 
gun from a semi-circular magazine, containing 20 
cartridges, which can be quickly clamped in place. 
The man in the foreground has in his hands one of these 
magazines and the removal of the empty case and sub- 
stitution of the new one can be done in a few seconds. 
The gun is known as the Chauchat. It is air-cooled, 
and the energy of the recoil serves to discharge the 
empty cartridge case and load and fire the next cartridge, 
the operation being continuous, and it is so light 
that it can be fired from the shoulder, without the rest, 
or from the hip. In the latter case, the gun is slung 
from the shoulder by a strap. 


German Anti-Tank Shoulder Rifle 


URING one of the recent successful attacks of the 

Canadians against the German lines one of the 
tanks picked up an abandoned rifle designed to penetrate 
tank armor. The object of the Germans in producing 
this gun was to provide a weapon that would be midway 
between the light rapid-fire one and three-pounders, and 
the ordinary Rieultee rifle, whose bullet is unable to 
yenetrate the tanks. It was necessary to provide a 
1eavier bullet and if possible secure a higher velocity. 
According to the description which has been sent across 
from France, the cartridge for this rifle is about five 
inches long and the bore is one-half inch. Judging 
from the great length of the gun which, over all from the 
butt to the muzzle, must be about five feet six inches, 
the muzzle velocity should be as high, if not higher, 
than that of the standard rifle used by the German 
infantry. We must confess that we fail to see how this 
rifle could do very serious damage to a tank. Even if 
its bullet got through, its destructive work in the in- 
terior would be very limited. The most effective 
weapon against the tank is the 1%-inch gun which is 
used by our own and the French army. 


Straightening Hardened Tools 


HE substitution of machinery for the human hand 
and eye has solved many industrial difficulties, but 
there are outstanding instances in which such substitution 
has not yet been effected, notably in the straightening of 
twist drills, and sewing-machine needles. In straightening 





and striking a blow in the right place as 
experience and judgment may dictate, 


Abandoned German Big-Gun Emplacement 


HAT Germany, when she made her last big drive in 

the Marne salient, was fully confident of Its success 
is proved by much tangible evidence, such as the vaat 
stores of munitionsand supplies that filled thesalient, much 
of which had to be abandoned and fell into the hands of 
the Allies. The accompanying view of a big-gun em- 
placement which was discovered when the Germans re- 
treated, proves that they fully intended to carry their 
attack right through to Paris itself, and a dispatch from 
the Petit Parisien states that they had prepared special 

















Copyright Underwood & Underwood 
Anti-tank rifle captured from the Germans 


siege artillery with which to render the city untenable. 
The largest of these pieces were 16-inch guns of 45 
caliber, which weighed 110 tons and had an estimated 
range of over thirty miles. The shells, according to this 
authority, weighed 1,600 pounds each and were charged 
with 75 pounds of high explosive. The guns were already 
mounted on trucks, ready to be taken to prepared posi- 
tions.- If the Petit Parisien is correct, t guns would 
not have been of sufficient range to reach Paris from the 

point where the founda- 
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—umeeen| tions and turntable herewith 
illustrated were found, since 
the distance is about fifty 
miles; but it is possible that 
they had prepared some 
long-range rifles of the same 
general type as the 75-mile 
guns which have been firing 
on Paris from the Forest of 
St. Gobain. The photograph 
shows that the turntable was 
mounted on ball bearings, 
which are cleariy discernible. 
en the traversing 
of the gun was done by 
means of two electric motors, 
bolted to the turntable, 
which operated a common 
shaft, at the center of which 
was a worm, This meshed 
* with a worm-wheel at the top 
of a vertical shaft, at the 
bottom of which was a gear 
wheel that was to have en- 
gaged a rack bolted to the 
permarent platform below. 
This gear will be noticed in 
the forefront of the picture. 
To the left of it there is an 
enclosed winch, the hand- 
operated crank of which is 
clearly visible. This was 
probably intended for lifting 








Of the nitrate for loading of  Covsrismt Underwood A 
hells. 


Underwood 
Foundation and turntable for long-range German gun, 


abandoned during the Marne retreat 


the shells snd powder to 
the breech of the gun. 
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Using the Motor Truck to Fight 
Mosquitoes 


THE picturesque “skeeter man,” with 
his knapsack on his back, and his 
hand sprayer may soon become a rare 


sight, and to see him we will have to go 
back into the swamps, far off the road; 
for a western man has hit on a scheme 
which makes it possible to use a motor 
truck in fighting mosquitoes along the 
roads and in the fields w Canemn machine 
can go 

The power sprayer consists of an air 
compressor mounted upon a motor 
nek. and operated by the same engine. 
The oil is sprayed by means of the 
compressed air. A long hose permits a 
wide radius of operation. 

The apparatus, which 
revolutionize the present method of oiling 
mosquito breeding pools, was devised 
by T. L. Murray, superintendent of the 
Pulgas Mosquito Abatement District, 
in San Mateo County, California. 


Where the Trailer Made Good 


F the average business man were told 

that the most profitable way to use a 
motor truck is to run it empty, he would 
probably consign his informer to the 
entle care of a commission in lunacy. 
jut the owner of a certain slate mine 
in the up-state part of New York would 
merely nod wisely and remark that he 
had noticed the same thing 

The quarry in question is a mile and 
a half from the railroad station. The 
running time for a round trip is accord- 
ingly small, in comparison with the com- 
bined loading and unloading time. 
This brings it about that when the 
truck is used in the ordinary way, as a 
truck for carrying the slate, it spends 
most of its time standing dead at the 
shaft-house or the station, being loaded 
and unloaded. This, of course, is plainly 
bad; but the remedy requires a good 
deal of vision in the seeing, and even 
more nerve in the believing. 

In the present case, after a good deal 


cae pe ye to 


of persuasion, the quarry man_ was 
brought around to give the trailer a 
trial. He brought three of these and 


issued orders that henceforth the motor 
truck was not a truck at all, but simply 
a locomotive. It runs continuously, 
never carrying a load on its own bottom, 
but always hauling one trailer. It 
leaves the mine in the morning with a 
loaded trailer, hauls this to the railroad, 
icks up the empty trailer left at the 
fast trip, drags this back to the mine, 
and when it gets there the third car is 
loaded and waiting. In this way there 
is always one trailer loading, one unload- 
ing, and one en route in one direction 
or the other. Twenty round trips are 
made in a ten-hour day, and six tons of 
slate delivered ‘each trip. Operating on 
this schedule, the cost of hauling the 
slate to the trains has been cut in half, 


and the owner, who was frankly sceptical 


over the idea of running his truck with 
all that space on its floor yawning to the 
skies for a load, is 
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The Motor-Driven Commercial Vehicle 


Conducted by VICTOR W. PAGE, M.S.A.E. 


This department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons. 
question relating to mechanical features, operation and management of commercial motor vehicles 


has oil troughs cast integral with it 
and also has fins cast along the bottom 
to aid in cooling the lubricating oil. 
The front cylinder has an oil reservoir 
cast integral with it and this is partly 
water-jacketed. The oil piping is cast 


ing the pump and one in the cylinder 
reservoir. The oil in making its circuit 
passes through both strainers. 

The system operates as follows: Oil 
flows from the crankcase reservoir through 
a strainer into a pump, is pumped to the 
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into and is integral with the upper and 
lower crankcase and the front cylinder. 
There are but two external oil pipes; 
one leads from the cylinder oil reservoir 
to the magneto timing-gear housing, 
and one from the crankcase to the oil 


A sprayer for oiling mosquito breeding pools 


cylinder reservoir, passes through another 
strainer, and flows by gravity through 
pipes to the oil troughs in the lower 
crankease. There is an oil splasher on 
each connecting road cap which is 
forged integral with the cap, machined 

















The motor truck that is never loaded 


pressure gage on the dash. The oil 
pump is of the spur-gear type, a complete 
unit, and can be removed from the 
engine without disturbing any other part. 
There are two oil strainers, one surround- 


hollow and bent. This splasher dips 
into the oil in the trough, forces it into 
the connecting rod bearings and originates 
the oil splash. The whole interior of the 
engine is thus kept flooded with lubri- 


The editor will endeavor to answer any 
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cant which flows over all the wearing 
surfaces and into wrist-pin and cam- 
shaft bearings. The surplus oil settles 
into the crankcase reservoir, enters the 
pump and again makes its circuit. Oil 
is led directly into the three crankshaft 
main bearings, flowing by gravity thro 

the pipes from the cylinder oil reservoir. 
The pump is designed to supply an 
excess of oil to the cylinder reservoir, 
this excess flows by gravity through a 
large external pipe to the magneto 
timing gear housing, keeping all timing 
gears lubricated by the constant over- 
flow of oil. This system provides against 
the most adverse conditions. In cold 
weather when the oil is thick and heay 

and does not flow readily into the sma 

interstices of the bearings, it is heated 
in the cylinder reservoir by the jacketed 
water. In warm weather, or when the 
engine is working under heavy loads, 
the oil is prevented from being over- 
heated by the jacket water, which cannot 
become hotter than the boiling temper- 
ature (212° F.). The fins cast on the 
bottom of the lower crankcase also assist 
in cooling the oil by radiating excess 
heat. In cold weather, bearings are not 
destroyed before the oil comes to the 
proper viscosity to flow into them, and 
in warm weather, or when the engine is 
heavily loaded, they are not destroyed 
by being overheated. Provision has been 
made for the two extremes. The 
breathers for the release of crankcase 
compression have their passages through 
the valve spring chambers, which are 
enclosed, allowing the valve springs and 
lifters to operate in a haze of oil, thug 
keeping them properly lubricated at all 
times. 


The Rocky Road to Bolivia 


“fPxOO much care cannot be taken 
in packing merchandise consigned 
to interior points in South America,” 
urged the representative of a Bolivian 
firm. ‘‘Let us follow a shipment from 
New York to La Paz, for instance, and 
see how many times it is handled in 
transit. From the exporter’s warehouse 
it is loaded on a truck and taken to the 
steamship pier, then placed on board the 
vessel, whith takes it to Colon, Pana- 
ma, where it is dumped on the dock 
pending the arrival of another steamer 
that conveys it to Mollendo, Peru. 
There are no piers at the latter port, 
so the shipment must be transferred to 
a launch and landed on shore to be taken 
by means of hand-carts to the railroad 
station. After traveling in a freight 
car to Guaci, it is moved to a steamer 
that carries it over Lake Titicaca to 
Puno, where its railroad journey is re 
sumed until it finally reaches La Paz, 
to be taken by Indians to the cus 
tomer’s warehouse. So you see the 
necessity of adequate protection from 
the 16 separate kandlings.to which the 
consignment is subjected. 
‘‘Pilferage is another thing to be 
guarded against. The best preventive 
is a stout shipping 
the 
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large oil reservoir, 
carries the oil pump, 


Lubrication system which heats the oil in cold weather and cools it in warm weather 


. of almost insuper 
able obstacles. 
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Fleet Performance 


The Maker 


Pierce-Arrow Motor Car Co., Buffalo. 


The User 


Milwaukee-Western Fuel Co., Milwaukee. 





The Bearings 


























2} 7 | zt Timken Bearings on front and rear wheels, 
" , F 
WB The Record 
9s —— Says Mr. Ardern, vice-president of the Milwaukee- 
- Si men Vom Western Fuel Co.: ‘“‘About seventeen or eighteen years 
=the re equipped ith Timk 
fn, = ago we equipped one coal wagon with Timken Bearings. 





This demonstrated to us how real and vital is that thing 
known as “Timken Quality.’ Today we are operating a 
fleet of twenty 5-ton Pierce-Arrows, all equipped with 
Timken Bearings in front and rear wheels.”’ 


: THE TIMKEN ROLLER BEARING COMPANY 
= 3 Canton, Ohio 


Do you know just what it costs to 

operate your trucks? Ifnot wecan refer 

eh rates you to a simple, practical and econom- 
i ical way of keeping an accurate and 
complete record of truck maintenance. 
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Green 
Signal 


WVar materials are the only 
shipments that have the 
right of way on the rail- 
roads—yours must wait its 
turn. 

Bethlehem Internal Gear Drive 
Motor Trucks have the green signal 
on all roads. There are no waits— 


no delays — they stand up and 
deliver. 


14 Ton Chassis 24 Ton Chassis 34 Ton Chassis 


$1765 $2165 $3265 


F OB ALLENTOWN 


Gray and Davis Electric Starting and Light- 
ing is standard on all models. 


* Take everyone's advice and examine a Bethlehem. 





The Current Supplement 


UBBER has always been a most im- 

portant product that is indispensable 
for very many purposes, and although 
innumerable chemists have spent many 
years in the endeavor either to produce 
rubber synthetically, or to find some sub- 
| stitute, nothing has as yet been discovered 
that will take its place. So important is 
this material that for many- years the 
rubber tree has been propagated on a large 
scale, and now a large percentage of the 
world’s supply comes from the plantations. 
Considerable information on the subject 
will be found in a paper on The Rubber 
Industry in the current issue of the 
ScIENTIFIC AMERICAN SUPPLEMENT, No. 
2229, for September 21st. There is an 
interesting illustrated article on the Com- 
mon Snail. The Manufacture of Oleo- 
margarine reviews the history of the manu- 
facture of this well known substitute for 
butter, and describes modern methods and 
processes. Shoes for the French Soldier 
gives a sketch of how the wooden-soled 
shoes extensively used in the armies of our 
Allies are made, and a number of the proc- 
| esses are shown by excellent photographs 
| The International Bureau of Weights and 
| Measures tells something of the results of 
the Convention of the Meter, in 1875, and 
|of the problems with which it is engaged. 
There is an article on An Optical Method 
for Accurately Dividing a Circle into 
Degrees, which is accompanied by ex- 
planatory diagrams. Other articles of 
moment are The Waste Sulphite Liquor 





|paper: Low Grade Fuels; Prevention of 
Coal-Dust Explosions in Mines; Refracto- 
riness Under Load; Large Power Stations 
and On the Correction of Optical Surfaces. 


Oddities in Recent Aircraft Design 
(Concluded from page 223) 


It is only when the linen covering is re- 
moved,from the airplane fuselage that one 





| by. present-day fighting machines. 
third photograph, for instance, is one of the 





realizes how much equipment is carried 
In the 


Salmson two-seater reconnaissance and 


|artillery-spotting machines of the French 


which are now beginning to appear at 
the front in large numbers with the French 
and the American forees. This view 
shows the fuselage with its full equipment, 
prior to being covered. The _ radia 
250-horse-power Salmson engine, control 
stick, belt tube for the forward machine 
gun, en fuel tanks, extensive 
wiring, wireless generator, and so on ap- 
pear in this view. Attention is also 
directed to the delicate framing of the 
fuselage, each member of which is in itself 
far from strong, yet when combined with 
the others it goes to make a rigid and re- 
markably strong structure. 

The fourth photograph is of the present 
Fokker scout, the latest creation of Herr 
Fokker, the Dutch aircraft engineer 
residing in Germany. This single-seater 
biplane is the successor to the treacherous 
but speedy Fokker triplane which was 
being sew: hohe in fair numbers but a few 
months ago, and which was the mount of 
Baron Von Richthoffen on his last and 
fatal flight. The bracing of this latest 
Fokker is odd and interesting, since it elim- 
inates practically all guy wires. Another 
feature is the small plane just below the 
forward body and Sottenn the wheels, 
which must furnish some lifting effort and 
thus brings this machine almost, if not 
quite, in the class of triplanes. In this 
machine Fokker has abandoned rotary 
engines in favor of the stationary, six- 
cylinder Mercedes, with the V-shaped 
radiator. 

The fifth photograph depicts a Caudron 
twin-engined bomber or reconnaissance 
plane, which, although modified con- 
siderably, can still be traced back to the 
Caudrons of the early days of aerial 
fighting. It appears that the engines in 
this instance are |the eight-cylinder, 300 
horse-power Hispano-Suiza, a large num- 
ber of which are being turned out in France 
both for speedy work and for the larger, 
multiple-engined machines. The V-sha 
of the engine is taken advantage of as far 
as possible; the engine cover in each case 
is of triangular section, and the struts 
are arranged in V-form to offer support 
to the engine. Some of the more impor- 
tant guy wires are enclosed in stream- 
lined covers to reduce wind resistance. 


New Cycle in Industrial Organization 
(Continued from page 229) 


Disregard for the health and safety of 
workers could not but occur under a 
regime that was typical of the times. It 
usually was not intentional, although in 
many cases it was clearly the result of 
extraordinary conditions. Due to lack 
of the proper administrative machinery, 
individuals of certain types who were not 
physically fitted for heavy work were 
voces placed upon the wrong posi- 
tions, with a consequent rapid decline and 
in many cases untimely death. Safety 
of workers was disregarded in the same 
manner and often men whose qualifica- 
tions did not warrant their consideration 
for a ition of hazardous nature were 





nevertheless, through the lack of applica- 


Problem, important in the manufacture of | 
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tion of intelligence, placed upon such work, 
Both the worker and the enterprise soon 
_ the penalty, whether the management 

new it or not. While these were matter 
of serious nature they were usually not in. 
tentional, but rather acts of omission than 
of commission. 

The on py | of compensation hag a 
once become a live question when the ad. 
ministrative machinery for the applica. 
tion of a modern labor policy has been get 
up. It has such an important bearing op 
the stabilizing of labor that in enterpriges 
where rates of pay have been given little 
attention, the establishment of an Em. 
eg Department has immedia 

rought about helpful adjustments that 
have been an important step in the pro. 
motion of a better feeling between ma 
ment and men. The establishment of an 
Employment Department has created g 
specialist who has had to go into the labor 
market in an intelligent manner, and ha 
the subject of labor as his specialty, he 
naturally applies his analytical powers and 
more quickly discovers the inequalities or 
lack of balance. He soon finds, if hig 
rates of pay are inadequate, that his posi 
tion in the labor market is weakened. 
Thus through the proper organization of 
information he is frequently succegsfyl 
in securing wages for the workers that 
otherwise would receive no attention at 
the time and poe not until an acute 
situation developed. 


What the Employment Chief Can Do 


Personnel Departments should ¢ 
a labor policy so that less energy is required 
|for cures through the application of more 
jenergy toward prevention. The absolute 
jelimination of unfortunate conditions ip 
|many cases, and great improvements iy 
| others, have resulted when measures were 
taken to organize a Personnel, Em 
|ment or Labor Department, and th 
|}apply analysis and special intelligence to 
| questions surrounding the men. The first 
step usually taken in setting up an OF 
| ganization of this kind has been the 
| ing of a centralized Employment Office. 
| If the enterprise had 400 depart 
| they all then secured their help th 
}one central office, which made a business 
|of employment and concentrated on_that 
|one thing alone. The Employment Office 
|thus became a_ central clearing house, 
| which might be likened to a valve re 
|ing the flow of help into and out hos 
jenterprise. Organizing an Employment 
| Office meant not only the employing of all 
|persons for the enterprise through that 
one point, but the dismissal or release of 
those leaving the business as well. 7 
wrong conditions affecting workers have 
then become apparent and the ne 
steps immediately taken to make th 
needed change for the reduction of 
turnover. In some instances the est . 
ment of the Employment Office has alt 
resulted in reductions of labor turnover 
from forty to sixty y= cent within a few 
months. Occasionally still greater Te 
ductions have taken place. ; 

With a centralized Employment Office 
men do not apply at various buildings 
gates in the large plants; they all a ‘ 
a well-ordered office where they are 
ceived as men and not herded around 
cattle. They are given individual 
tion and an endeavor is made to wei 
individual and appraise him at his 
worth. Friendship or pull is of no @ 
He is weighed on impartial scales and bis 
assets are appraised at their proper values 
No graft is levied. He has an oppe 
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to establish himself purely on t 
merit. 

In case of difficulty leading to his b 
fired, Le has a friendly and imp 
agency to which he can go and tell b 
of the story. If he has been disn 
unjustly, the Employment Office is im 
position of the peoples’ lawyer 
act for him in presenting the case 
the proper executive. If his dismi 
just, the impartial Employment Office 
go farther in pointing that fact out te 
and thus lessen the community ill ¥ 
that is so quickly engendered when & 3 
questionable dismissals take place. 


Safety and Training for the Work 


On account of the existence of 
agency the enterprise is more ¢ 
informed of market conditions : 
worker is enabled to maintain himself 
better way because the compensation 
him is more nearly in line with the ne 
the times. Physical examination b 
a physician safeguards him ae 
his taking up work that might result i 
impairment of health. The existence @ 
well organized health department 
further safeguard in the case of accid 
it is usually in close proximity to his 
and can give him at once the neces 
special attention. It is definitely Timke 
up with his working hours. It ende 
to maintain him as an efficient proce 
unit and sincerely tries to reduce 
of time and wages in case of acé 
It enables him, if injured, to resume 
ing on a normal basis at a much Li 
date than would otherwise be the case. _ 
Further specialized organization m@® 
(Concluded on page 238) : 
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AT more baked beans. You'll 
see them recommended on 
every food conservation list. 


Don’t they look appetizing in their 
shining little dish, brown and flaky 
on top, just about bursting open 
with flavor? They’re different from 
raw white beans. 


“Cooked” tobacco is very different 
from “raw” tobacco, also — about 
ten times more appetizing. Try 
Lucky Strike Cigarette—it’s toasted. 





Save the tin-foil from Lucky Strike 
Cigarettes and give it to the Red Cross. 
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New Cycle in Industrial Organization 
(Concluded from page 236) 


enterprise gees a Safety Department 
| through which committees are organized 
for educational and inspection purposes 
and the opportunities tor the worker to do 
unsafe things are thus reduced. Care- 
|lessness is the cause of 80 per cent of the 
|accidents occurring in industry and some 
astonishing improvements have been made 
by large corporations in this connection. 
The Steel Corporation was the leader in 
this movement and many cther industries 
have since been enabled to produce im- 
portant results for the workers through 
influencing them to be more careful. The 
aim of a Safety Department is first to 
educate individuals to do their work in the 
safe way and next to inspect activities so 
that cases of failure to act in the safe 
way are discovered before it is too late. The 
safety movement has such a direct con- 
nection with the health and happiness of 
workers that it has become a distinct and 
important phase of personnel administra- 
tive work. 

Training has now bec@me another im- 
portant phase of personnel work. The 
modern training department is confronted 
by the task of changing the situation from 
one in which individuals are le{t on their 
own resources and to a certain degree must 
instruct themselves, to one in which they 
receive intensive training and in a very 
short time reach normal production in 
their work. In some cases the worker 
may be on the position three months before 
he reaches normal production. It is not 
the special duty of any one person to 
train him and he has to pick up his own 
education. In other cases he concentrates 
under strict supervision, and often reaches 
normal production in three days. On piece 
work the effect on his pocketbook is very 
much in favor of specialized training. 

Betterment departments have provided 
numerous other activities for which needs 
have been apparent, all looking to increas- 
ing the interest of the worker in his job and 
extending the spirit of “service.”’ Such 
activities cover the publication of a plant 
newspaper, which is another clearing house. 
It clears the news of the plant. Before 





establishing such a publication, the lack 
of a medium for getting the management | 
and men closer together has been felt. A| 
wider acquaintanceship among individuals 
has resulted from its establishment, and | 
the development of an esprit de corps has 
been made possible. 

The operation of a suggestion system | 
also comes within the scope of betterment 
departments. A reward for suggestions 
affecting the economy and efficiency of an | 
organization is justly due, and through 
this medium the ideas of workers are com- 
municated for the impartial consideration 
of the proper executive, and great savings 
have resulted through the adoption of 
ideas so developed. Workers have thus 
been stimulated to observe and think and 
reap a financial reward for so doing. 

Activities such as all of the foregoing 
have established a new profession; the 
employment or personnel executive is now 
in great demand. No executives in in- 
dustry have a greater opportunity to play 
an important part in the social reconstruc- 
tion that may follow the war than this 
group of men. The cycle that they have 
reached in the development of their work 
depends upon the individual case, but as a 
rule they are all moving forward toward 
the idea of more intelligent administra- 
tion of questions of human relations. 
Their problems are those connected with 
adjusting minds to meet and thus bring 
about harmony. Surely no agency can 
play a more important part in meeting 
the great problems of the future. 


Sea-Weed for War 
(Concluded from page 231) 


for nitrated gun cotton, and so essential in 
making smokeless powder for big guns and 
small-arms. Early in the war one of our 
big powder companies took a huge British 
contract for aking cordite, which is the 
standard British propellant for both 
infantry rifles and big guns. Cordite is 
composed of about 25 per cent nitroglycerin 
and 75 per cent gun cotton. There are 
other minor ingredients which make this 
proportion slightly inexact but that does 
not matter here. In making cordite, 
acetone is required to dissolve the nitrated 
gun cotton, to permit the mixture of the 
nitroglycerin, and to turn the mass of 
fibrous stuff into the horn-like colloid in 
which the rate of burning is restrained, 
and which can _ therefore used for 
propelling missiles from guns. About 40 
pounds of acetone is used in dissolving 100 
pounds gun cotton and the proper pro- 
portion of nitroglycerin. 

Like many another taker of foreign 
war contracts, when the powder people 
turned to look for the raw materials for 
making the stuff for which they had 
contracted, the raw materials weren’t 
there. It is this little joker that has put 
many a big plant into the hands of the 
financiai Philistines since war broke out. 
It was for this reason, not because of any 
anxiety as to the potash situation, that 

iedly installed 
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a giant plant out on the shores of the 
Pacific, Bene one and a half miles south 
of San Diego, to cozen acetone from the 
leaves and stems of the brown kelp lining 
the nearby shores. 

To date the company has spent some. 
thing like one and a half million dollars 
on this plant, recklessly throwing out 
machinery and tanks and stills for old 
processes when samething better wag 
stumbled on. They frexkly admit that 
thus far the plant 1s mostly like the old 
western silver mine—a hole in the ground 
with a lot of your money in it—and that 
the total value of the products have not 
begun to pay for the plant. But it did 
make the cordite contract possible; and 
it is to be suspected that enough profit 
lay in that to keep the company over a 
hard winter. 

Visitors, to put the matter mildly, are 
not encouraged at the plant. It is situated 
out on a lonely point south of San Diego, 
and but a long rifle shot from the inter. 
national boundary that marks Mexico's 
north line. Because of the strange and 
delightful habit of bursting into flames 
with a preliminary explosion or two that 
is possessed by factories making munitions 
for the Allies, the company has surrounded 
the land side of the plant with such little 
discouragements to German kultur ag 
tight and*high barbed wire fence, well 
armed and alert sentries, searchlights and 
a machine gun or two. The coming. of 
our own participation in the war didn’t 
at all let down the bars, it added a com- 
pany of infantry instead. 

Wherefore we were bidden to pause a 
half mile or so from the great cluster of 
ugly buildings and giant tanks, by the 
matter of a chain across the road and a 
gentleman with a gun. After having 
thoroughly aroused his suspicions, we 
were sent on down to the plant gate 
where we passed the infantrymen, an 
came to the high barbed wire and the 
guard-house of the company’s own trained 
and uniformed guard force. More quizzi 
gentle separation from a camera, a seare 
for matches, arms and seditious literature, 
then a march to the office, where we were 
rescued by the genial and kindly Assistant 
Superintendent Bonfield, to whom we are 
indebted for the technical data and the 
~~ acres in general as to the great 
plant. 

Also there came galloping out to meet 
us, before we got even to the outpost, a 
smell that would cause women to faint, 
and strong men to hesitate. It didn’t 
smell like anything else in the world, but 
once smelled it is never forgotten. Enjoy- 


|ing it, we could sympathize with the poor 
| soldiers camped in the midst of its glories, 
| but they didn’t seem to mind it. 


It is this peculiar scent of rotten kelp 
that has caused ‘‘ructions,”’ where plants 
have been installed for the conversion of 
the kelp into potash, and it caused the 
powder company much tribulation until 
it was “removed,” as they fondly ex 
pressed it. It has been tempered, possibly, 
but the scent of the rose um to it still, 
San Diego has given over the notion of 
pulling up stakes and leaving for other 
scenes and the odor, I am told, never 
reaches the city now—but things were 
different in the early days. 

At this great plant the old and slow and 
wasteful ated of calcining the kelp 
not used. At present there is no definite 
and settled method; every month brings 
some improvement, and the company 
frankly states that, in spite of the huge 
expenditures, the plant is more an experr 
mental than it is a producing one, 
though it is using some 1,100 men, and is 
working night and day. Tens of thousands 
of dollars worth of abandoned machinery 
testify to the fact that the accepted process 
of today may turn out so slow and 80 
inferior to a newer one that it is cheaper 
to start all over again. 

The plant, in addition to various still! 
houses, separators, etc., consists of 1 
giant ‘digestive’ tanks, made of wo 
and open at the top, with a total ca oa 
of 7,800,000 gallons, or roughly 0 
gallons per tank. There are also nine 
storage tanks holding 400,000 gallons each. 

The process of obtaining the ketones 
and the potash salts is one of fermentation 
—or in plain English, rotting; wherefore 
the scent that pervades the whole. There 
is practically no fibre in the kelp, nothing 
but a peculiar watery structure that 
breaks down very readily. 

The kelp is harvested by the great 
cutters, self-propelled, which remain out 
in the kelp ~ s week after week, save 
during very heavy weather or the fo 
suspension of cutting by orders of 
state officials. A floating machine shop 
keeps the cutters in repair, while barges 
handled by tugs convey the cut 
macerated ) to the wharf at the plant. 

The cutter is merely a great marine 
harvester, with knives working un 
water, and sanveyess coarying the cut 
plant up an inclined stage to t o moo 
machinery on the boat. The macerat 
kelp is then pumped into the waiting 

es and the barges towed to the w. 
at the plant. 

Mixed with water, the macerated mass 
of brown leaf matter is pumped to the 

(Concluded on page 240) 
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Who builds 
the most trucks? 


merica’s roads have become high- 

ways of commerce. Merchants, 

contractors, farmers and manufacturers 
are calling for more and better trucks. 


Republic has answered this demand. 
From a yearly production of but 54 trucks 
five years ago, Republic has become the 
leader in this new giant industry. Last 
year Republic produced and sold more 
than twice as many trucks as the second 
largest manufacturer. 


A success like this doesn’t merely happen. 
it’s the logical outcome of two things: a 
dependable truck and a dependable serv- 
ice organization behind that truck. 


Republic engineers have studied the truck 
user’s needs and designed trucks that 
measure up to every road and load re- 
quirement. The steel for every part must 
conform to Republic specifications which 
call for strength generously in excess of 
all possible demands. 


More than 1300 Republic Service Stations, 
distributed all over the United States,make 
Republic Service everywhere available. 


Consult the Republic dealer. Let him 
study your business and advise the kind 
of a truck you should have. There is a 
Republic for every need. Seven models 
—34-ton to 5-ton capacity. 


Republic Motor Truck Co., Inc., Alma, Michigan 


The Internal Gear Drive, used 
in all Republic Trucks, delivers 
92% of the motor power to the 
wheels. We know of no other 
type of drive that delivers as 
much. The entire load is carried 
on a separate I-beam axle. The 
driving mechanism has nothing 
to do but drive the track. 
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uilt by the Largest Manufacturers of Motor Trucks in the World 
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W.L. DOUGLAS “BEATING 
OuT’ SOLE LEATHER. 
A LABORIOUS PROCESS 
' NECESGARY AT THAT 
t TIME TO HARDEN THE 
‘ LEATHER TO LENGTHE 





WOMEN 











+ | You'll never need to ask “‘ What is the price ?”’ when the shoe sales- 


SCIENTIFIC AMERICAN 


WHILE ENGAGED IN THIS 
LABOR W. L. DOUGLAS 
MASHED HIS FINGER 
WITH THE HAMMER, THE 
— MARKS OF WHICH REMAIN 
— TO THIS DAY. 














man is showing you W. L. Douglas shoes because the actual value is 


determined and the retail price fixe 
name and the 


worth the price paid for them. 


P S tanriae the price on every pair of 
shoes as a protection against high 
prices and unreasonable profits is only 
one example of the constant endeavor 
q i of W.L. uglas to protect his custom- 
ers. W. L. Douglas name on shoes is 
his pledge that they are the best in 
materials, workmanship and style pos- 
sible to produce at the price. fato 
every pair go the results of sixty-six 
ears experience in making shoes, 
~~ Rye to the time when W. L. 
a was a lad of seven, pegging 
8 3. 


} i retail price is sta 










me retail price is stamped on the bottom. 
price is W. L. Douglas personal guarantee that the shoes are always 














Aigerican Electric Heating Devices 


FOR INDUSTRIAL USE 
Soldering Irons, Air Heaters 
_ Glue Pots Laboratory Plates 
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Amencan Electrical Heater Company 


orreorr usa 











at the factory before W.L.Douglas 
The stamped 


T™ quality of W.L. Douglas product is 
guaranteed by more than 40 years 
experience in making fine shoes. The 
start styles are the leaders in the fashion 
centres of America. They are made ina 
well-equipped factory at Brockton, Mass., 
by the highest paid, skilled shoemakers, 
under the direction and supervision of ex- 
perienced men, all working with an honest 
determination to make the best shoes for 
the price that money can buy. The retail 
prices are the same everywhere. They 
cost no more in San Francisco than they 
do in New York. 


CAUTION—Before you buy be sure W. L. Douglas name and the 
on the bottom and the inside t 
If tho stamped price has been mutilated, BEWARE OF 


facing. 
AUD. 


President W. L. DO 






$5 to $10 A DAY 


selling our new Kendalite Gas Mak 
ers. Fits into any stove without al- 
teration. Takes place of coal and wood, 
Makes its own gas anywhere. Simple, e 

AGENCIES OPEN. Postpaid $12.50. 
1211 Broadway, New Vork 
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. cheap 
KENDALITE O©0., 
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Speed Up Production 


by using uniform edge-holding, wear-re- 
sisting saws made of Simonds Steel. The 
kind used in the big saw mills, in wood 
or steel ship-building plants, munition fac- 
tories, or in the machine shops of hun- 
dreds of the very largest industries where 
Simonds Hack Saw Blades and Metal 
Saws are making such remarkable cutting 
success. 
SPECIAL SHAPED STEEL 
PLATES OR CUTTERS 
Our Electne and Crucible Steel Mills have a 
capacity great enough to permit us to offer high 
grade special analysis Simonds Saw 
Steel Plates to machinery makers who 
buy such plates, hardened, tempered, 
or ground to specified form. 



























Inquerses a4 to your requirements ave invited. 

Simonds Manufacturing Compan 

The Saw Moters™* bate meemed 100E, 
Fitchburg, Massachusetts 

1) Branches 






5 Factories 












































Sea- Weed for War 


(Concluded from page 238) 


liquor. 


—of the leaf is started by the aid of heat— 
steam—and a little mother-liquor to aid 
in the culture. 


has gone far enough, the leaf matter is 
screened off as far as possible and the 


lime is added to sterilize it and stop the 
fermenting process. 
The liquor is 





thing like ten per cent of the previous | 
bulk is run into great filter presses where | 
|the mud is got rid of. The greater part of | 
the water is removed by two quadruple | 
Kestner multiple-effect separators without | 
precipitating any of the contained salts; 
then the liquor goes to vats for further 
evaporation. 

Finally it is run to the “hot and cold | 
house,” containing a dual set of vertical | 
tanks, a hot side, and a cold side. The| 
acetone-bearing salts are precipitated on | 
the hot side—still containing, of course, 
much potash—while the potash salt is 
precipitated on the cold side. Here one | 
finds a whitish powder, not unlike wet 
salt; this is the potash salt, potassium 
chloride, better than 90 per cent pure. 
It is conveyed to centrifugal machines and 
there dried to remove surplus moisture. 

The acetone-bearing salts, taken off the | 
hot side of the precipitating house, are 
|taken to a still-house, and heated to about 
| 900 degrees, taking off the resulting gas | 
and sending it to a condensing house 
where the gas is again converted to a 
liquid. There is a final distillation where 
the various volatile liquids are taken off 
at various points on the still, these being 
of the ketone group. 

Some of the by-products of the reduction 
of the kelp to the potassium chloride and 
acetone are potassium iodide, lime used 
for the digestive tanks; and, experi- 
mentally, the little known sodium alginate, 
obtained from the mud, and used as| 
glue and sizing in the industries. The 
mud itself still contains valuable fertilizing | 
elements and nearby ranchers haul it 
away to put in the orchards. 

When visited in 1917 the plant was 








handling about 1,200 tons of kelp per 
day, with a capacity of about 1,500. | 
At 1,200 tons of kelp per day the plant 


| produced roughly 13 tons daily of 95 per 


cent pure potassium salt, about 350 
gallons of acetone, and smaller quantities 
of the other by-products. Acetone is 
worth from two to three dollars per 
gallon. 

The 


unattended 


latter is not 
Acetone is a 


of the 


product ion 
danger. 


with 


| highly volatile and beautifully inflammable | 


liquid, and a misplaced lighted match, or 
a kultur arrangement of thermite, would | 
touch off a most impressive set of fire- 
works. Wherefore the great precautions 
taken to keep away unbidden guests and | 
to prevent the unbiquitous fool workman 
who is willing to take a chance, from 
bringing matches into the plant. An 
incoming shift while we were there was 
stopped very briskly by the guards and 
the men searched for contraband of 
various sorts. 

The handling of the kelp at this plant 
has brought in its train a mysterious and 
frightful electrolysis that is eating up| 
every iron and steel rail and wire and 
nail in the place. The steel rails look as 
though they had been treated with strong 
acid. Another mysterious happening is 
the fact that the ringing of the various 
telephones from the plant’s exchange, 
effectually puts out of commission the 
plant’s wireless. No search for wrong 
connections or grounds has yet solved the 
problem, although the wireless and the 
telephone get along well enough at other 
places. 

Probably, like coal tar, not all of the 
possibilities of kelp have been realized. 
A Los Angeles chemist claims to have | 
roduced handsome and permanent dyes | 
rom ordinary kelp. Another chemist at | 
one of the many small reduction plants 
alleges that he has extracted from the | 
kelp a superior quality of mineral water, | 
equal to any mineral water in analysis | 
and superior in smell—all of which is 
probably true, particularly if value de- 
pends on amount of odor. 


Manufacture of Printing Ink 


ie is well known that it is a very difficult 
matter to entirely remove printing 





ink from old journals which are employed 
in the manufacture of paper. A recent 
European patent relates to the preparation 
of ink by the use of what are known as the 
sulfur coloring substances, either black 
or in various colors, and in this way the 
color can be entirely bleached out by 
chlorine. In this way the inventor claims 
to be able to secure a good white paper 
and at the same time the printing ink is 





At the end of about thirty | 
days, when the chemists say the process | 


liquor pumped into other tanks, where | 
| 
then heated and run| 
through a Dorr thickener, whence some- | 


DEPT. 121-J JERSEY CITY, N. J. 
4 Cc. di Established 
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You've got to have 


digestive tanks. Through the great battery | 
of 15 x 18 foot tanks there is a very com- | 
=. albeit badly rusted, installatjon of | 

uge pipes to aid in the handling of the | 


Once in the tanks, fermentation—rotting | 


the right pencil 


If your pencil work is 
to be always up to top 
speed, top efficiency, 
you've got to have a pen- 
cil not only of the best 
quality but of the degree 
of lead exactly suited to 
your work. 


~ DIXONS 
LDORAD 


The master drawing pencit” 





is proclaimed by artists, archi- 
tects, engineers, business men 
and other connoisseurs, as a real 
American achievement, The 
strong, long-wearing leads do not 
easily break or weardown quickly, 
Their responsiveness makes your 
work less tiring, and quicker, 
First of all specify the Eldorado; 
then be sure you are getting the 
right grade, 

How to find your grade, Note in the 
chart below that 6B is the softest, 9H the 
hardest and HB is medium (the degree most 
used in general work). Select the degree you 
think will suit your work and your liking. If 
not exactly right, next time choose a grade 
harder or softer. When you have thus found 


your degree, specify it every time and you 
will always have pencil satisfaction. 





S.NOXIG Q 


Pay» us 16c in stamps a * epoctivin 
e s u want i 

you fulliength samples worth double the 
money. 


JOSEPH DIXON CRUCIBLE CO. 





Glle /oued Suimesp sajsew ayta. OGVuOUTA.. 





A.R. MacDougall & Co., Ltd., Toronto, Ont. 





6B) Varying degrees of H Hard 

$B > extra softness --6B 2H Harder 

4B ) softest. 3H Very hard, 

3B Extra soft and black. 4H Extra hard. 

2B Very soft and black. SH) v 

B Soft and black. * Pit bon 

HB Medium soft. 8H extra 

FP Firm. seman 
9H Hardest. 





Is It Not Sound Policy 


for you to do your banking 
business with a Trust Com- 
pany? 

Such a company not only can look 
after your money while you are 
alive but, if you wish, can act as 
Executor, Administrator, Guard- 
ian, Receiver or Trustee. Itis 2 
Legal Depository for funds of 
every description. 

This Company espécially attends 
to the management of Personal 
Property and Real Estate and to 
the collection and remittance of 
rents, interests and dividends. 
Our officers will be glad to confer 
or send you information concern- 
ing any of our banking or trust 
services. 


Write for our booklet 
“Management of Your Estate’ 


Central Union Trust Company 


OF NEW YORE 


80 Broadway—54 Wall Street 


BRANCHES 
Fifth Ave. at 60th St. Madison Ave. at 42d St. 
Fifth Ave. at 38th St. 
Capital, Surplus and Undivided 
Profits $29,000,000 











Women Shoot Wit. == 





















—when they equip their 
guns with the Maxim Silenc- 
er. Iteliminates the report 
entirely. | No flinching, no recoil, no 
“nerves.” Makes target practice and small 
game shooting a fascinating pastime for 
the whole familv. : 
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#6 €RODRIVE 












SEE 





ee performance hinges on world. This is due to the ex- | 
the performance of the rear-  clusive, patented Torbensenappli- _| 
axle drive—the whole truck stands cation of this driving principle. 
or falls by what the rear-axle No other drive can have the | 
drive does. strong, light Torbensen I-Beam _— - 
—the forged-steel back-bone of 
Torbensen construction. 





Internal gear drive is the 
standard drive for motor trucks. 
There are more internal gear 
drives in use than any other type. 







You who want more mileage 
from rear tires, more road clear- 
ance, more mileage from gas and 

Torbensen Drive is head-and- oil, more reliability, less repairs 
shoulders the leader of internal —buy any Torbensen-equipped 
gear drives. It is the most widely truck. We will furnish the 
used make of truck drive in the names on request. 











THE TORBENSEN AXLE CO. 
Cleveland, Ohio 









| This heat-treated IA 


jack-shaft transmits <a 
the power from the 
“differential” to the 
internal gears. Un- 
like ordinary drives, 
it carries no load 






The I-Beam is the 
forged-steel back- 
bone of Torbensen 
Drive. It carries all 
the load. It is pat 
— exclusive in 
Torbensen Drive. 
Fiftythousandtrucks 
have Torbensen’ ff 
Drive because their J 






This differential 
housing is bolted to 
the patented shoul- 
der around the hole 
in the I-Beam. It is 
small—adds 45 per 
cent. to road clear- 
ance — because it con- 
tains small gears. 
The principal reduc- 


tion is in the in- 


ternal gears at the 
wheels, 


Internal gears re- 
ceive the power from 
the pinions at the 
ends of the jack- 
shaft. This is the big 
gear reduction. Driv- 
ing at the wheel and 
near the rim gives 
Torbensen Drive 
great leverage. Its 
strong pulling-power 
is due to this cons 
struction. 

























this sturdy chrome 
Vanadium steel 
6pindle. It is mount- 
edon two high-capace 
ity roller bearings. 
Plenty of space for 
lubricant. These 
axle spindles are 
guaranteed to last as 
long as the truck, 






























































whatever. This 
reduces strains and 
makes the driving 
mechanism long: 








makers, dealers and 
users insisted on the 
servicel- Beams give, 









largest Bi Builder it in the World of Rear Axles for Motor Trucks 
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W.S. S. 
Regularly 


The Right 
Arm of the 
Nation 


Thousands and thousands of Disston Saws, 
driven by the strong right arms of skilled 


craftsinen, are building ships and aeroplanes to 


the war. T hese men know that they can depend 


upon the unvarying Disston quality. The Disston is 


The Saw Most Carpenters Use 


e saws for all purposes; 78 years of earnest 
turing effort are back of them. Every Disston 
Tool is made from steel manufactured for 


the purpose by Henry Disston & Sons—because no 


other kind would do. 


sold by progressive hardware dealers the world over. 


Disston Saws and Tools are 


Send today for the free Disston Handbook on Saws, and learn 


| Minrtary SigNat Corps MANUAL. 


NEW BOOKS, ETC. 


PsycHicAL PHENOMENA AND THE Wank. 
By Hereward Carrington, Ph.D. New 
York: Dodd, Mead and Company, 
1918. 8vo.; 363 pp. Price $2 net. 

In this book a writer long identified with the 
psychical research movement has collected many 
stories of the return of the dead. It must be 
confessed that, to the impartial reader getting 
them at fifth- or sixth-hand, not many of the tales 
end on a convincing note; a very few, notably 
the quotations from Sir Oliver Lodge, present 
curious features that might repay further investi- 
gation. The first part of the work, however, 
avoids the supernatural, and studies the mental 
reactions of the soldier; here we find ourselves on 
surer ground, in a most promising field, and while 
the author's generalizations may be too broad, he 
performs a distinct service to psychology and the 
public by introducing such works as Le Bon’s 
“The Psychology of the Great War” and Dr. 
Crile’s “‘Mechanistic Conception of War and 
Peace," at the same time giving us observations 
of his own that are the result of an experienced 
eye and a trained interpretation. 





Com- 
piled by Major J. Andrew White, Chief | 
Signal Officer, American Guard. New} 
York: Wireless Press, 1918. S8vo.; 578 | 
pp.; illustrated. Price, $1.50 net. 
The Signal Corps, suddenly expanding from a | 

small body of men to one of immense proportions, | 

finds the information for its guidance scattered | 
through innumerable separate publications—if it | 
finds it at all. Major White, regarding the Signal 

Corps rookie as a sort of Mahomet, makes a 

commendable and largely successful effort to 

bring the mountain to him in concentrated form. 

His Manual seeks to include every essential of the | 

vast fund of knowledge needed by the Signal | 

officer in the discharge of his duties. Telegraphy, 

telephony, wireless, flag and lantern codes, drill | 
regulations and field service are all set forth in 

unmistakable language; organization, drill instruc- 
tion, and technical instruction and apparatus are | 
clearly explained for the benefit of those about to 
take the field, those who by home study are pre- | 
paring to serve the colors, and especially for those 

who have in hand the instruction of the younger 
generation as cadets. It will be welcomed with | 
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the general causes of failure, reviews the patent 
laws in a simple manner, shows how advice and 
protection should be sought, speaks of the reliable 
and the unreliable patent attorney, and particy. 
larly impresses upon the reader the necessity for 
cooperation with the trained expert. Nor does it, 
stop here, but gives most helpful suggestions ag to 
evaluating the patent and promoting the inven. 
tion. There is not the least doubt that inventorg 
might save much vain labor, time and money by 
acquiring and putting into practice the knowledge 
offered by Mr. Avram's work. It recasts the 

principles of efficiency for the especial benefit of g 

class that has urgent need of them; its warnings 

are straight to the point and its advice is sound, 

Orricers’ Manuau. By Colonel Jas. A, 
Moss, U.S.A. Menasha, Wis.: G 
Banta Publishing Company. 1{2mg,- 
352 pp.; illustrated. Price, $2.50. : 

A Manvat ror Post ExCHANGEs. By 
Floyd D. Carlock, U. 8. A. Meaasha, 
Wis.: George Banta Publishing Com. 
pany. 8vo.; 206 pp. 

MANUAL FOR QUARTERMASTERS. By Lieut, 
Colonel Alexander E. Williams. Men- 
asha, Wis.: George Banta Publishi 
Company. 12mo.; 133 pp.; illustra 
Price, $1.10. 

Fietp Musicran’s Manuva. By Lieut. 
J. Canty. Menasha, Wis.: Geo 
Banta Publishing Company, 1918. 12 
mo.; 219 pp.; illustrated. 

Subalterns will continue to find in Col. Moss's 

“ Officers’ Manual,” now in its sixth edition, q 

very good friend and mentor. It packs into smal} 

space much information about the unwritten laws 
of the service, a knowledge of which will enable the 
inexperienced to avoid many an uncomfortable 
nook and embarrassing corner; by it they may 
smooth their angles into curves with the least 
possible friction. There are suggestions to the 
newly appointed, the etiquette of the salute, the 
duties of post officers, and the essentials of disci- 

pline, together with many other pointers of im- 

portance. The author of “A Manual for Post 

Exchanges” writes for the man with little or no 

bookkeeping experience. He cites the regulations 

and presents the accepted modes and forms of 
exchange accounting, devoting much space to 
special problems. Officers and non-commissioned 
officers responsible for administration and supply 


how to select, use and care for Disston Saws and Tools. 
HENRY DISSTON & SONS, Inc., Philadelphia, U. 8. A. 


DISSTON 


SAWS AND TOOLS 


DURAND oste 
Steel Racks 














Up-going Costs 
Urge ODOMETERS 


The more you pay for fuel, oil and 
supplies, the more you are going 
| to watch the mileage you get for 


open arms by the men who have floundered | should also find valuable suggestions in this guide. 
through seas of print often only to fail in finding; In a “Manual for Quartermasters” Lieut.-Col. 

| Williams deals with the multifarious facts and 
Map duties that confront the quartermaster. Per- 
sonnel, transportation, supplies, property and 
finance are the headings under which this informa- 
| tion is imparted. Lieut. Canty’s “Field Music- 
ian’s Manual” has been adopted by the War 
Department as the official Army textbook, and is 
a condensed but comprehensive presentment 
carrying plain instructions for beginners. The 
general duties of the office are detailed in the first 


answers to their questions. 

Tse Literary Dicest Liserty 
OF THE WorRLD War. New York: Funk | 
and Wagnalls Company, 1918. Price 
map cloth, $4.50.; with wall hanger and 
roller, $5.50; bond map paper edition, 
$2.75. 

A good map is the greatest aid to a visualization | 
of the war and what it means. Facts conveyed | 


to the brain by way of the eye make a sharper | ‘ 
and more enduring impression than those taking | part of the work; the second part is devoted to 


any other path. Here we have, vividly sym- | bugle music and the standardized calls. 
| bolized, the situation as it existed on the Western | NELSON’s History oF THE War. Vol. 
| Front on May 18th, 1918. The unusual size of XIX. By John Buchan. New York 
the map admits of the depiction of the country on and London: Thomas Nelson and Sons. 
a scale of eight miles to the inch, showing not only | 12mo.; 300 pp.; with maps. 
hills, towns and all places of military importance, | 60 cents net. 
but also railroads and highways. On the same | The 19th volume of John Buchan’s populer 
| sheet is a complete map of the whole field of oper- | history of the war deals with the Spring camr 
| ations, with all fighting fronts, the British Isles, | Paigns of 1917, from the German Tetreat in the 
the whole Mediterranean, and as far east as the | West to the progress of the Russian revolution; 
Persian Gulf. This also defines the limits of the | it inctudes the battle of Arras, the second battle 




















R the storage of ma-. 
terials, parts of all kinds, 
supplies, tools, etc., Durand 
Steel Racks are an indis- 


your money, and the more you are 
going to value a 


ROLL 


HUB ODOMETER 


The Veeder registers mile- 

as traveled by the front 
wheel; it registers steadily 
without break or mistake; 
the rugged recording mech- 
anism assures you of per- 
manence. This inner mechan- 
ism is the main thing you buy ; 
the first thing to go 


ing an odometer. 

The Veeder adds mileage, whether truckruns 
forward or backward. Price, $20. Ford 
model, $15. Your inquiry brings literature. 


THE VEEDER MFG. CO. . 
18 Sargeant St., Hartford, Conn. 














ensable adjunct to any 
actory equipment. 


They are strong, neat in appear- 
ance, convenient, durable and 
fireproof. It takes but a few 
moments and no tools to mapace| 
the shelving to take care of| 
varying quantities of stock. 


We are makers of Steel Racks, Bins, 
Counters, etc., for every kind of mer- 
chandise ; also Durand Steel Lockers 
for every need. Write for catalogue. 


DURAND STEEL LOCKER Co. 

1574 Ft. Dearborn Bk. Bldg. 974 Vanderbiit Bidg. 
Chicago New York 
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FUSES 


cut annual fuse maintenance 
costs 80%. Can be used over 
and over. An inex 
“Drop Out” Renew 











eplace restores a blown Economy 
ms Link Fuse to its original efficiency. 

veer FUSE & MFG. CO. 
R Kinzie & Orleans Sts., CHICAGO, U.S.A. 
the Fuse turers af 5 ARKLESS” 
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Link | 


2| By Mois H. Avram, M.E. New York: 
| Robert M. McBride and Co., 


| submarine blockade, and provides a means of | 
| following the routes of the air raids that from now 
on will rapidly increase in extent and importance. 
A special insert maps but the coal and iron areas 
and furnishes information vitally connected with 
|the war. The striking coloring, well defined 
| boundaries and clear place names mark the | 


publication as an excellent piece of work, and it is | 


| already used and commended by Government 
| Departments and Army and Navy Commanders. 
| A most convenient accessory is the separate index 
which accompanies each map and makes reference 
| to any place particularly easy. The Western line 
| of battle is shown in red, white and blue and indi- 
cates the positions occupied by the American, 
French, British and Belgian armies; every bend 
and salient is there, with the woods and the rivers 
that have played so great a part in the four years 
of fighting. 
Tue WaR AND THE ComiInG Peace. The 

Moral Issue. By Morris Jastrow, Jr., 
| Ph.D., LL.D. Philadelphia and Len- 
| don: J. B. Lippincott Company, 1918. 

12mo.; 144 pp. Price, $1 net. 

The author of “The War and the Bagdad 
Railway” demonstrated in that notable work how 
| @ purely commercial enterprise was transformed 
| by Pan-Germanism into’an imperialistic weapon; 


| up of important dispatches from generals on the 





| the moral issue involved was pointed out, and in 
| this succeeding work the issue is traced and dis- 
sected through many of its ramifications. The 
problem is regarded as the result of misused 
power; in its solution the author busies himself 
not so much with the terms of the coming peace as 
with the general conditions necessary to universal 
peace. The book aims at the crystallization of 
public opinion, the exertion of this rejuvenated 
influence upon statesmen and diplomats, and the 
consequent avoidance of conditions that have 
heretofore left the world largely at the mercy of an 
unscrupulous power or group of powers. 

PATENTING AND PromMoTING INVENTIONS. 





1918. 

8\0.; 174 pp. Price, $1.50 net. 

Many inventors have ideas of real value, yet 
not one in a thousand achieves financial and indus- 
trial success. From the inception of the idea to 
the marketing of the patent—if he is fortunate 
enough to get so far—a bewildering series of snares 
beset his feet. Mr. Avram comes forward with a 








really unprejudiced and meritorious text that cites 


of the Aisne, the campaigning in Meso 
Syria, and the Baikans, and Italy’s 
since the fall of Gorizia. No less than 35 ml 
place terrain and operations sharply before 
reader, and there are the usual appendices 



















various fronts. Written in a most 

style, the work does not sacrifice accuracy 

thoroughness in an effort to be entertaining, ai 
it offers an inexpensive and easy way of acd 

a real knowledge of events, making an in’ 

book of reference. 

Tue Locomotive. Vol. XXXI. 
and 1917. Hartford, Conn.; The E 
ford Steam Boiler Inspection 
Insurance Co. 8vo.; 258 pp.; illusti 
The bound volume of tnat interestince qu 

The Locomotire, inciudes the numbers from Ji 

ary 1916 through October 1917, and is ¢ | 

with the usual informative little articles and ne 

notes of educational value. Nor is the sub 
matter by any means confined to the loco 
there are house heating suggestions, long 


inspectors’ work since 1870, papers on suce 
improvisations and devices of many kinds, 
useful tables. The saving of fuel receives t y 
emphasis, and a touch of humor is contributed by 
stories such as that.of the bank president whe 
attributed the presence of grease and scales in the 
boiler to the fact that he had discovered te 
engineer broiling fish in the boiler furnace. = 
ABC or tue Army. Compiled ye 7 

tain J. Atkinson. London: G E. 

Polden, Ltd. 12mo.; 150 pp.; illus . 

Price, 1s. net. : : 
Srripes AND TypEs oF THE Roya NAV 

By F. W. R. M. and J.S.H. Londom 

Gale and Polden, Ltd. 12mo.; 64 y 

illustrated. Price, 1s. net. Be Se 
Tue A BC or THE Unton JACK. 

Cecil H. Crofts. 8vo.; 24 pp.; 2 

trated. 

The “A BC of the Army” is a pre-war C 
ation that will familiarize readers with ' 
“contemptible little army” of Britain 
under the driving of necessity, has grown @? 
marvellous organization of millions. It ¢ y 
a general acquaintance with military knows 
and should lead to a better appreciation 
service rendered civilization, even in peace 

(Concluded on page 244) 
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OLDSMOBILE 
ENGINEERS 
CHOOSE 
HARRISON 
RADIATORS 





What the Harrison 
Hexagon Means to You 


When you see a radiator, the core of which 
is made up of hundreds of hexagon cells, 
you know that that radiator possesses all the 
qualities essential to perfect cooling. 


You will recognize it as a Harrison 
Radiator. 


The name Harrison assures you a radiator 
combining strength, durability, unre- 
stricted water circulation, greater fuel 
economy, higher motor efficiency. 


This is why you find Harrison Radiators 
on cars which have a reputation for con- 
sistent, economical motor performance. 


HARRISON 


Original Hexagon Cellular 


Radiators 








HARRISON 
RADIATOR 
CORPORATION 


LOCKPORT. 
NEW YORK 
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An industry that is saving 


millions out of waste 


{ 


tallow. 


lized. 





The development of 
by-products out of 
wasié means @ Sar- 
ing of about one 
hundred and fifty 
million dollars an- 
nually—a sum suf- 
ficient to heep New 
York's six million 
people supplied 
with meat for six 
months 


annually. 


* * * 


* * * 


* 


7 


HERE was a time when the steer was handled 
solely for its edible meat, its hide and its 


The remainder of the animal, in weight totaling 
manv millions of pounds annually, was thrown 
away—a sheer waste. 

Today virtually all of this former waste is uti- 
Over 250 articles are now contributed by 
the steer to human needs, and a larger proportion 
of the animal is saved for human food. 


At the time of writing, Swift & Company has to get about 
$125 for the dressed meat from an average beef animal in 
order to break even. 

But if the old order of waste prevailed today and only 
the hide and tallow were saved, Swift & Company, to break | comfort, happiness and safety are being so well 
even, would need to get about $135, or to pay the producer 
less for his cattle. ‘ 

This is a saving of about ten dollars per animal—a saving 
which, when multiplied by the total number of cattle dressed 
annually by Swift & Company, over two million, amounts to 
more than twenty million dollars yearly, and this saving 
results in higher cattle prices and lower meat prices. 

If applied to the entire number of cattle dressed annually in 
America, approximately fifteen million, this saving would 
amount to about one hundred and fifty million dollars 


The real development of by-products came with the devel- 
opment of the larger packing organizations. 
Success was attained not easily, but by patient effort, by 


exhaustive experiment, by intense specialization. 


It has been 


a big job and has called for big methods—a job far beyond 
the resources of the old, unorganized system of local meat 


dressing. 


Not only are by-products saved but their value has been 
increased through better handling of hides, fats, and other 
edible portions of the steer. 

Swift & Company is glad to have had a part in this devel- 


opment. 


It is an achievement of thrift—an achievement that 


has made possible today lower meat prices to the consumer 
and higher prices to the producer of cattle. 


Swift & Company; U. S. A. 


A nation-wide organization owned 
by more than 22,000 stockholders 
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5 RTA FE ah STO 


tapes are precise in graduations, plainly 


marked with bright figures on bla 


ck back- 


ground — so they are quickly and conven- 


iently read. 


Catalog No. 21 


B describes other Starrett quality tools 
100 of them. 


THE L. S. STARRETT COMPANY 


The World’s Greatest Tool Makers 


Athol, 


42-823 


Mass. if 
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starrett lapes 


For Quick, Accurate Reading 


Accuracy and speed are assured because Starrett er 














LATHES AND SMALL TOOLS 


blished in 1906 





The “‘BARNES””’ Positive Feed 


Upright Drills 


10 to 50-inch Swing 
W. F. & Jno. Barnes Co. 
Established 1872 
1999 Ruby Street Rockford, Llinois 


THE BRIDGEPORT CHAIN CO. 


Specialists in Small Wire Shapes &FlatStampings 
Bridgeport, Conn. 














SOUTH BEND LATHES 












Making Lathes ever 10 years 
For the Machine 
and Repair Shop 

LOW IN PRICE 
12 in. to 24 in, swing 
Straight or Gap Beds 
= for free catalog gy 
prices on entire line 


South Bend Lathe Works 
421 Madison St., 





South Bend, Ind. 





AMERICAN 
| NEW BOOKS, ETC. 


(Concluded from page 242) 

by a well-regulated standing army; it explains the 
composition of this great national machine, the 
constitution, dress, and customs of the cavalry, 
artillery and infantry, the duties of the many 
corps and departmerits, and the nature of the 
reserves, the territorial army, and the Indian 
army and colonial forces. ‘Stripes and Types of 
the Royal Navy” contains correctly colored 
sketches from life that show the dress of all ranks 
and ratings from admiral to boy signaler, while 
| the page facing each sketch briefly describes the 
| duties of the rank or rating depicted. “The 
A B C of the Union Jack” traces the evolution of 
the British flag from the red cross of St. George 
blazoned on the surcoat of the crusader to the 
combination of the three crosses of St. George, 
St. Andrew and St. Patrick as incorporated in the 
| present flag. All three books are well illustrated, 
the last two in vivid colors. 


Keeptnc Our Ficuters Fir. For War 
AND Arter. By Edward Frank Allen. 
Written with the cooperation of Ray- 
mond B. Fosdick, Chairman of the War 
and Navy Departments, with a special 
statement by Woodrow Wilson. New 
York: The Century Co., 1918. 12mo.; 
207 pp.; illustrated. Price, $1.25. 





| looked after by the Government. This book tells 
| the story, from the time when the author was 
sent to the Mexican border to study the problem 
of the soldier's environment to the present provis- 
ions for supplying our men with the comforts and 
| amusements that go so far toward counteracting 
| the tendencies toward dissipation that are born 
lof homesickness and monotony. Our canton- 
ments now have their club life, their educational 
|} and recreative athletics, their ‘‘singing schools” 
| and their libraries. The theatre is an appreciated 
| feature, and hostess houses provide rest rooms and 
|a home-like atmosphere. All these things have 
been found to have a direct influence upon the 
problems presented by drink and disease; hence 
they contribute not only to health of body and 
peace of mind, increasing fighting efficiency, but 
their effect cannot fail to stretch forward to times 
of peace, and those who have fought for us will 
be not worse citizens than before, but incom- 
parably better. This is the message of cheer 
| carried by the author to all friends of the soldier 
and the sailor. 
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Kindly keep your queries on separate sheets of 
paper when corresponding about such matters as 
patents, subscriptions, books, etc. This will 
greatly facilitate answering your questions, as in 
many cases they have to be referred to experts. 
The full name and address should be given on 
every sheet. No attention will be paid to un- 
signed queries. Full hints to correspondents are 
| printed from time to time and will be mailed on 
request. 


(14291) E. D. B. asks: Can you answer 
| this question? Sound travels about 1,100 feet 
per second in air. Suppose the sound started at 
a point 70 miles above the earth, coming down at 
an angle of about 60 degrees would the above 
velocity remain constant, the sound waves moving 
from a very rare atmosphere to the earth, the 
density of air increasing. Triangulation of a 
meteorite here, explosion point, and angles on 100 





(from various observers), averaged 2 minutes 
which would be 24 miles. The two do not check 
up, and this caused me to ask the above question 
—your reply will be very greatly appreciated. 
A. Your error in estimating the height of the 
meteor from the time after the explosion till the 
sound was heard arises from not allowing for both 
the density and the temperature of the air at great 
altitudes. At a height of 70 miles the air is 
excessively rare and cold. The velocity of sound 
is inversely proportional to the square root of 
the density of the air; that is, if the air is one 
quarter as dense as at the surface of the earth 
sound would travel twice as fast. One quarter of 
the pressure is at about 7 miles above the sea level 
What the pressure is at 70 miles above the earth 
no one knows. It is but a small fraction of an 
inch at the most, and sound will travel many 
times as fast there as at the surface of the earth. 
This would diminish the time for the sound to 
come from the meteor to the ground. On the 
other hand the lowering of the temperature will 
cause the sound to travel slower and increase the 
time between the flash and the report. At the 
very low temperatures at an altitude of 70 miles, 
the velocity of sound is not far from six-tenths that 
at the temperature of freezing. From this you 
will see that no reliable estimate of great altitudes 
can be made from the velocity of sound. Tri- 
| angulation gives the most reliable result. 


(14292) L. A. S. asks: What is the 
variation in weight between 100 pounds of iron, 
molten at a white heat and the same metal 
chilled? A. One hundred pounds of iron weighs 
100 pounds in any form in which it can exist. 
Even if it were boiled away to a vapor, the vapor 
would still weigh the same as the solid iron 
whether the solid is hot or cold. A certain mass of 
matter has a weight because the earth attracts it 
by the force which we call the force of gravity, and 
that matter is the same matter if it be a solid, a 
liquid or a gas. The iron has the same weight 
cold or hot, molten or solid. 





It will be reassuring to all those who have | 
fighting men in the camps to know that their | 


mile base gain in height of 70 miles. The sound | 





September 21, 1918 


LEGAL NOTICES 


PATENTS 


IF YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & Co. 
for advice in regard to the best wa 
of obtaining protection. Please sen 
sketches or a model of m= inven- 
tion and a description of the device, 
.explaining its operation. 
All communications are strictly confiden- 
tial. Our vast practice, ¢ ing over a 
period of seventy years, enables us in many 
cases to advise in regard to patentability 
without any expense to the client. Our 
nee 9 on | is — on 
ns meth: e 
cic in regard to Patents, Trade Marka, 
Foreign ents, etc. 
All patents secured 
cost to the patentee in the 


MUNN @CO. 


SOLICITORS_OF PATENTS 
233 Broadway, Weaiworth Building 


ew 
And 625 F Street, Washington; D.C. 


us are described witl-ut 
AMERICAN. 





Annuai Subscription Rates for the 
Scientific American Publications 
Subscription one year $4.00 
Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama. 

Subscriptions for Foreign Countries, one year, 

postage prepaid .50 

Subscriptions for Canada, postage prepaid.... 4.75 
The Scientific American Publications 


Scientific American (established 1845)....... $4.00 
Scientific American Supplement (established 





The combined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon application. 

Remit by postal or express money order, bank 
draft or check. 


Classified Advertisements 


Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines accepted. 
| Count seven words to the line. All orders must be 
accompanied by a remittance. 


SCHOOLS 


TECHNICAL TRAINING 


FOR NATIONAL SERVICE 


INTENSIVE COURSES 
Electrical 
Structural 


Ae -qrecasteed bar Gh B. Wee Desens 
* STUDENTS’ ARMY TRAINING CORPS. 


Leading to technical service in Army, N. and 
essential industries. adc Hi: 

















Government provides food, quarters, clothing, equip- 
ment, military drill, tuition and private’s pay for able- 
bodied men 18 to 20 possessing high school education. 
17-year old applicants who meet this school’s regular 
requirements accepted, with option of enrollment ia 
Corps at own expense, and at Government's expense 

| after reaching 18, 

| Particulars 

| Interviews for admi 20 


PRATT INSTITUTE, Brooklyn, N. Y. 


on request — 








| Indiana, Terre Haute, 
ROSE POLYTECHNIC INSTITUTE 

A College of Engineering. Courses in Mechanical, 
Electrical,.Civil, Chemical and Architectural Engineer- 
| ing. Extensive shops, well-equipped laboratories in all 
| departments, expenses low. 35th year. For 
| containing full information and professional register 

alumni, address F,.L. Mees, President 


UTTMARK’S NAUTICAL ACADEMY 
Formerly Patterson's Navigation School Established 1882 
130-132 Water Street - - - New York 
Captain Fritz E. Uttmark, Principal 
Candidates prepared for Masters’, Mates’ and 
Pilot license. Courses for Yachtsmen, mem 
bers of the Patrol Squadron, Naval Militia 

Reserve. Send for 





and Naval 













Don't matter ff broken. = 

OLD FALSE TEETH Fema state 

old, silver and um, ° Send by parcel post, and receive cash | 

return mail, Will return goods if price is cecamemcttey, Mazer's' 
‘ooth Specialty, Dept. 29. 2007 S. sth St., Philadelphia, Pa. 


MANUFACTURING OPPORTUNITIES 


BIG MONEY IN MATCHES. I sell machinery for’ 
making. W. E. Williams, 28 E. Jackson Boulevard, 


Chicago, Tl. 











FOR SALE 
TIME CLOCKS—Rebuilt Dey, Cincinnati and Simplex 
always on hand. Time stamps, Calculagraphs. N 
but time recorders and supplies. Time Register Repair 
& Supply Co., Gardner, Mass. 


Experimental Science 


Elementary, Practical and Ex- 
rimental Physics. By George M. 
opkins. 2 volumes. 64x94 inches. 
Cloth. 1,105 pages. 918 illustrations. 
$5.00. : 
This work treats on the various | 
topics of physics in a popular and 
practical way and contains a fund of 
trustworthy scientific information, 
resented in a clear and simple style. 
n the latest edition, the scope of the 
work has been broadened, presenting 
the more recent developments im 
modern science, which will assist the 
reader in comprehending the great 
scientific questions of the day. 


MUNN & CO., Inc., Publishers 
Woolworth Bldg. New York City 
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Whenever the power to endure continuous 
hard service at low operating cost was the require- 
ment of the hauling job, no Selden Truck ever failed 


to render profitable service. 


1, 2, 3% and 5 Ton Worm and Internal Drive Models. Write for Full Information. 


Buy a SELDEN-—It's ALL Truck 


SELDEN TRUCK SALES COMPANY 


ROCHESTER, N. Y., U.S. A. 
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Full-powered, like a giant locomotive, the MACK 
truck sweeps over the world’s highways. It follows 
no prescribed track but moulds its routes according 
to the demands of transportation. 


From Bethlehem, Pennsylvania, to Waterbury, Connecticut, the 
MACK truck has rushed special steel to eager factories. In the 
Arizona desert, MACK trucks hauled materials for the Roosevelt 
Dam. They carried cement and steel for the famous Catskill 
Aqueduct. A MACK, with a 10 ton casting for the Carnegie 
Observatory, climbed the steep road up Mount Wilson. 

First manufactured twenty years ago, the MACK introduced the 
motor truck idea in the United States. Years of practical experience 
have brought refinements of design and improvements in construc- 
tion, till today the MACK is the most endurable performance truck 
on record. In Los Angeles, a MACK truck has traveled 50,000 
miles with an actual cost for repairs and parts of less than $20.00. 
MACK capacities: — 1, 1, 2, 34%, 5%, 7 tons. Tractors, 5, 7, 
11 and 15 tons. Write to Department “O” for catalog. 


INTERNATIONAL MOTOR COMPANY 
NEW YORK : 





0 ur subscribers are requested to note the expiration date 
that appears on the wrapper in which they receive their 
copies of Scientiric American. If they will send in 
their renewal orders at least two weeks prior to the date 
of expiration, it will did us greatly in rendering them 
efficient serv 
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Entered as second class matter June 18, 1879, at the post office at New York, N. Y., under the Act of March 3, 1879. 


NOTICE TO READER 
When you finish reading this magazine, place a one cent 
stamp on this notice, mail the penenaine, and it will be 
placed in the hands of our soldiers or sailors destined to 
proceed Overseas. NO WRAPPING, NO ADDEESS. 
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Understand What “Bearings “Must Do 


You regard the strength of axles and shafts as of That’s why they are_a// important. If you will insist 
prime importance Possibly you leave the matter of on Hess-Bright Ball Bearings you will get service. 
bearings, to others For each is built to stand a certain load—with an ex- 


Yet the ball bearings must carry the same load as 


cess to spare 
the axle—must stand the same 


[heir making guarantees their service 
strain as the shaft Were 





this in turn your satisfaction. 


THE HESS-BRIGHT MANUFACTURING COMPANY 


‘Where Performance takes ‘Preference over ‘Price 





